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the conductivities of eXeetrclvtos in  ©r^mie rfal 
niicoa solvents hr.V3 t>qcn studied on v\ j  eccesisrss In rttrA pto
to  es tab lish  the rolefclonsliSp between the observe^ conductivity 
cr.d the v iscosity  rnd/or d ie le c tric  w a  ** t  of the r^diumf m&  
to determine the ro le th a t solvation plays in «uch systems* 
However# the data available* often fo r cruie concentrated sol* 
m ilors, ■ ere scmatost scanty* which, in turn* has 1## to  Incon­
s is ten t conclusions* ■ The worse described in  th is  th e s is  was 
carried m t in  an s iicnp i to  extend tb s  ex istin g  Imo vledge and 
to  discover the o ffset of charging d ie le c tr ic  constant and • 
v iscosity  on the  conductivity of s ilv e r  h l i r t to  in particu lar*  
thm required varia tion  o f  experimental conditions was obtained 
by ms Inn mixed solvents, ntwoly* binary mixtures of pyridine 
with water end ethanol* and equoous solmtlsms of ls4  diox&n end 
eeetono# In order tha t the concentration of the e lec tro ly te  
e ’3 lx) cnlculotcd I t  v®& necessary to  V" - ,  the densities  of 
t! o solvent mixtures ar-l i t  was found th a t the values rio ted  
In the l i te r r tu ro  oh* ,ed considerable varia tion  end/or did not 
rde^iutely cover* the concentration range to- be. invest 2> r ted*
For th is  reason the densities  of the mixtures - : a carefu lly  
* d^pH*Tsecl and. the re trail a obtained are discussed in  Section 2 
of ti lls  thesis*
;; ffe# & m m  on the,condimetivlty-of lb#electrolyte®
fit! -b® divided Into two.pari% - where •© titration ■
was uood, th©-; s&rcnl where d ilu tio n ; m n e < .. ln  ..mixed • s o l v e n t s  wuro 
ta rried  m%*:. . ,?ho former w©&.-& modification of s method ttsed 
by.;I f 00* In t.,la  /th is  liutanc# th# whole cancertratlon ran®®- o f . 
solvent mixtures wee covered, uslrg © 0»BuCOT solution of Oliver 
mil rate in e l l  instances# Pyridine wca chosen as on® of the 
solvent© boom** the l&terfteticm between the s i lv e r  ion and 
pyridine Is very ®tso~> * ms Is show by 1  ^ fac t fi t evidence
■ ' ' 4*fo r  ill# exist©nee of the  Arp?*% ■ Ion has bsesi put forward on 
several eee.aaiaas,#. th is  eortplex. ion can be regarded a® m 
pyridine^eolvaied Ion ©nd I t  was f e l t  th a t m ©ompari&on of the 
result® obtained In the csss of o ther mixed solvent a might 
Indicate tbs presence of ion-solvent interseiiots#.
fha d ilu tion  'runs wer® e&rrusd out in  ©rgmnle solvent-
rich  r \~yxs m §  valn.ee of V 9 equivalent conductivity
a t in f in ite  d ilu tion  were malug the cxtrmpolatlon
rathod© of Davie©* ftioss end Irmas and Sbsdlovsby* fM s 
cnohlod vsltrxs of ibo dlocoelation c o n s ta ts  of o il  * mliyete 
to  b# ealettl&tdd* and the 1‘btos s**/. ' j e r ra t  a hw ery of the forrretion 
of len-palrs produced by e lec t a s t a t i c  fo res3 only, was applied 
I s  order to . te s t  I t s  v a lid ity  la  solvent® where tha. dissociation, 
constant of the e lec tro ly te  wia re la tiv e ly  small*
!£he thesis* is  divided int.® three main soot I ora *
a c t i o n  1  is - d e v o t e d  t o  & g c / n r r !  o f  a p p a r a tu s  e n d
experiments!. Itclmlems used* whilst sm iltm  IX cicus tbs results 
obtained fo r  the d en sitie s  o f  the solvent m ixture* In 
M ellon XX1 the cottlnetiv ity  n?ft5*ipra<mt* are repartel 
exsffldnsd under sepsrstft. headings for tush of the solvent 
m ix t u r e s *
| i ^ f  ^
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<BW I
i f e t aiy a H it t i t ,  o f .l l a p l s t t i i e e  ' " ' ;
■ u ■ ■ t f i e  I n ^ t g i i  u s t l i M  w a s  s m p lo y o d -
■ f®y th$ nsasuwsori of roaiataneo*- -A-otraigl.t stair# M lp  . 
co'v*% » •* * of Ion rs.sisirnao wi:m 110 cVs par nsir®}* of h.t
t -fr:~r '35 ;;< m  > c; ;ffiei nit Trvs n' *"%», i\lo belrg invoice!
to roilsiama# Ci# ;otai) ft V 2 t*o oris' of th®
bridge wire* - 'ffsii-ilit total roilstinea- of ilia wtol® wrns "■ •■"■ 
s^roxX m ialy  100 cPg.j* beiBg erebvalcri to  a 10 molrs bridg#
The rrasonoa of tha',fand^ r45caTf5 not &alj cnvo .grantor 
eceup&ay ta t &Xto?®$ %h® -lr V  ”3 • to t>® x^&voriiar.iljr ?0 ipic& fa r : ;: 
tho ncnoarbnont of x*8lat*ne?3 (#*«> to o re-.is tame®
of 't te  aoXvemia nBOdlby roroving on® of t  h# •w amd-pi®e®s® * • * "- ■•■' 
;""' Tha ©®srfcr®~poimi of ih® bri&-o^wir1® then corrospoadod
fc® a rsaistfJB®® ra tio  o f Id"to 1 on# i n -th is  way -leadings very 
., ®1®.&©-to-tb® rnai o f th® iieslo war# avoided* ■ g /  ' ' •
: ■ ; : - ■■ A r ^ B g o w i i i a  wok>' c l o o  is o 4 t  f o r  t b o i w ®  &■ i$ m
piioim t®''bo roplaoail' by 95 o!m rsa.lsti.n0os wte.«' axo®pt.i«maIly 
!'l“b ; rni 3 "-:
■ fha s l id in g  c u r le d  w m  of tho  type described  ‘by "
■ D svlat (A l)# n;»4 c 300- 1 o f  :a gXctu LX^/c#' % ** lb# fa®® Of
w&Lch was sacurri 0 th in  wira#- ' ' so iPJs ©r 1 *®-rested 'on
t h e  t t e  p o s i t  ion o f-o o n ise i ©cmM b e . r e a d ; o ff;  ■• •■■■■■•■.
fhrccgh iho gloss to  0*3 or:uf .;whicib oorrsapsmltQ -to • •
ili# rssist&no® of: tho v/i^lo* : g
-.reaisisnee box wes of tbs nr.osr>Iiiuus tivo* type 
mo nurtured by t!ro Cctrbrtag# IittUrrnst rrrynry end calibrated 
tt the IsilimaX FhysicaX Laboratory# ::-.of® e^bwei the  
? # a p ® e ita m o #  * l f * s t 11 o f  t h *  e t l i  a .L o a d s  © ra  f w r ih / ia p  0 *0 3 0 5  
mfd vsriftttl# air 'ooodomsor -was oocntfcted in pnrnllc-l with the 
r bsaung r.lioro this prowod to bo invifilelerii a 0*01
wM variab le  eomdcnssr csuld b# used in taralleX*. •.••- ' ■
/.By turns o f -a'.simple eowai&tor esssis tin g  of p&rs&ffin- 
wax Meeb- esr4 i ~±b$  mareury cir-s, • i t  was r~ ;ihXa..i® in te r -  
change th® eeXl in i  standard resistance box < l ib  reop®oi-,-t©-: the 
b r id g e  wire* . •:. g
- The sorrco of cnx^cnt ws# a y&Xvo o o e illc to r  of t\,* ■ 
type .wood by ®ols3*r mm {£&}*■■. ftii® ws«s hcnxmi.,•;
is o large earthed iron box which wna situated  some .10  yard® 
froni ..the:bridge-.to nM§l i l . i t i  connected, by p a ra lle l wires 
with esrtbcd acrooninr;* *.i.o frequency' o f '■ the o s e l l l r tc r  ©otiXd 
W>srX<-4 it will rlvlt;: cifcl or '1*00® or t #350 .cycles m  chac&td 
against a rineoni uttsdnrd o wlilatoi*# A $nVi$C2 ray oocXXX®- 
graph showed that a good sis® wav® form Kite v o t in g  voltage  
get,a rated by the o sc illa to r*
G  o* except those-X#:ts.c1ing-diroatlr to  the
c e l l ,  voro ms.it o f ..thick copnar wire .end t t e ip  tv s ls t ir c o  was' 
neglected*. g Connection to  the c *11 was mad® ..by tcb l-g  wire fv  i 
-thegaXa«i.pod&s./te w rra ry  cups s<r>' o r te l in  the thrtfr£-3t*»i*g 
th# connecting v ims frvi the brings 0X00 & ipn-v! into lit 13 
g.wj cup®* .:•/• In th is  .way, Xie&t axohcngo to  lha r® *» fro?? the  
-ctilgttir:^  :t-M leads 3 prevented* ■. The resistance o f the.- 
/leads to  ■ the e e l l - e le c tr tJ t  wss laoosurcd d irectly*  and -allowed 
-f®r..-i*i :-■■. gr r : . p y -..
g;: • th e .f r id g e • network was not earthed fo r  V*o irocsiar®^ 
r ^ t x  reported* :.;:-A--switch was I p® p a n t e d  rim the hr! Xps -by ;
of .which th e  1 :*-“<?* to  c® cillrto r cxzli b$ in ta r -  
- changed*,tai- with the t-'pi’ratue uooj* th* reaisjtrrao ro r i irg  
grr^ ind apO’nSo *t o f. ih§ se ttin g  of th# #w£teh* ;: .fb# resist&mo® 
rc/dim g vs® f*X&o tBtaffeeted i f  t!„o b ridge screening  was
"> : . y  • -,t •" •- -• •’
do-c^rth.'U* It wss V a oonelxilt j th a t th© e ffec ts  attributed- 
by IC'Ass <9rrd Josephs (/-3) to  th® nr^rr^H rle& l cep ic ity  fro s  
the o&cill«.tu* m 3  I t s  lo rd s  to  ea rth , sbser-t»
p i  . thf» g  ^ * 'dVlfV '-: ■;. g /;;..g;;;/h
b;fhe_, bridge was calibrated  -by the .-method > o f . Paviai (Al) 
: th# standard re s is t am# .-.t^x’heing-.. balanced against.; a second -.box 
: placed ■ in the.-cell .-.position* V. ;l*QQO cdmr resistance wars- ■,
siren mitn of each bon mC by i> i nla of * Ofor-i Xcrrgth o f  :
ro3l$t»n&3 wire* t in  saoond box vrs?»s edjuote-l so lh**t ■# nmii* 
res footed fo r  the s i l l in g  content on tko bridge £**ch thoi ob '■■■ 
rovor^^l of the ©ow.ratsior* no ehotigo now tsnd in  the polBt' of . 
balance* f j  inrwrnvlog the reaisinnce' o f  the"- eicndtwd host by 
tnerew ota. o f  m ®  o ? n *  bridge rsailnga t * n w 3 v ^ « i2 l5 v ;  I o-ifce ■ 
r&tioa .1*001 i - l  1*002 i X, tie**. worn ohtr.inoJ c;i e ith e r  aide 
of the eenir© of the bridge r im *  ' Xaooa ra tio s  wore p lo tted  
eg-Inst 'hri^T  -o t i n t  t in  ro tj e D)sv.TonC>'j to  nigr
trfrrc/ci tcoiolcnoo o 3• 1» fsrw! tgr iiitsopofibioii*. . . ■
. It v/ro I\tbiG i!v t  I f  X and 11 worn the vnl no  of the  £ 
resilience© md t! ;i djffc;we$ In en* lotvo-n tin bridge .:".... - 
rot1 In go on r^*cr:r 1 of *! > < e ; ^  V ? <* r f % *i V c f, 13 0\ trg 
cnoirlenl Dcnailoti hold* provided A vao irso  iFun 20 e •>»* -
i - . :■.....2 c t - X  ■ - » r * f 57 1 0 "A  ■ ' -  ■' ’■■'
' :' ; $  . . „  . . .  ’
■ The ©varano deviation  Infroan cxp:viiuer.taX and tel-*
cd '~tri valine o f  ■ A tc ln g  ;fc 0*02 uno*, errs! r s i  of- the above 
f~ rr,:tal» -' gave r© s lo t r ics values aectipetie■ to - 1 pert In £0*000*
■ • ; - For n a s n f  of M rf reolstenees the was "
■©&Xibr&i©$-by--,lehort^elroi3lting otttw one'extension' f i of the" 
n *1 « '-d o V n lv i^  b v t f r e a d i n g s  ecrres/cr/Jfrtg to
a• U
re s is ta n c e  ra tio s*  " Ji grrph was tl^ia ^om atraet^i '.from Which
Ilia resistance ra tio  .’'eorraapon *1^  lo- m f-  twtog* * 1*7 ** f’wM
ww x oi»3 o f f *  ' ";' . •
T j?  incaa”uvntat- o f  ,■ v ^ r y - M g h ' t h e  m'feov#. .
X.voco**;£?*$ yes repeato\? iItli;llio fS ?&$zm$' oscioss!  ^-
iiy y j C V n t
All the  apneratus, including  th e  balances used 5:i iho 
P 'e rb  t a t  e x o X t i l l r t g  t h e  o s c i l l a t o r *  c o n ta in e d  i n  a s n a i l  
lab o ra to ry  f i t t e d  w ith  thcrftao&ot le f tlly  c o n tro lla J  o lo c tr l i ia l  
UibnXtr te s te r* *  .
a room w a a mo in t  a In ed r  t  a e on a t s r1 t  c ^  r 3 re t  n?5# 
v > y : . t  1 U C  above th e  b rill torrpor&idro* th i s  prov«r*ie3 ex cess It® 
aoXr""v t  condensation In  tfco caps o f t v ~ *oXXs lead ing  to  ® m *  •
c e n tra tio n  e r ro rs , Vopt tho bath  tcnpcratiaw* from I t r g t  ‘ 
jfluoii*- ts^na* .avoided tfc tm o ^ a lte tro  effec ts  s:fc the various 
Metal Jitneiions, jr*e n ln im laid ' resiE tana#  On & a 1 th  teia*■-n 
pertiuro  ehnnre in the netwoi^y- wt-u-n :..., a .
f i e  e o l l  tr/aa supported /Iff a: lo t  go % ^  *vt*r& Which 
was e&rlhod* fnSu I t  x lep wb.s f i l l d d  -qiii.lit7 Xl£!;t
transform er o i l  ra  C o v o a  and ■ %1 oaoal.s {1*3 } have b e a ts i  th a t  t i l l s '
• minimised tic* senior,^ w rrars v;*Jbh would r e s u l t  from aspm elty -w. 
e f fe c ts  i f  w a te r had bach us©«! a t  t i n  therm ostat liq u id *
10
; J S f f Bi^TTZ^ ff&SS #l3t%fm4 tlf*. l!li: ttllt Of & ' ‘
cIo,:iricr>,iX7 ^ t Z T l z  070von* o t alwone*-* -r : jui;*7 z ^ i z v l
r^j'ilrstoi* * * " ‘ * U » 2  & 00 wo.ti cordon f i l rn o n t  % '  : * i t i }o^g!i m
v$X&j m-ZMMrmti: ito -totoozzr&uw mi 05' *' v*0 rPo * -
, , ■ ; ,,• ’Oh 3 tinrva ,r: \n j 7^\ * colibrrtca
iMaii rna ■ g-hooko& ■ ©g&iuiii bcwt tmllhrmiaC ii^msseter^ us ihaj
w t w a r o ^ e i y o a *  ■ ■ ■ ;  .: 0 .  ■■■'  ■■'■. F .  ; - w  . ■ ■ ■ ■ ■ . ■ ■ ' ■ ■ • . " .  . ' - .
■i •• T2hon %h& tKc^ iocstat was znrnx^ > ft® raittrtt vaplfe**
% i m  W t w r n n  points - in iha I te y i to a tr t  cm!6 bo ■,
doits'iei vatU c Zoclzx*i.n • thcrstnoicr* • ;
This #ffi0iswt itmporatmra #oialrol *wm m
mast tcpamis so lu tio n s  h a v e  a t m p c m i u m  ^oaffla iew i o f  B h m t  
0B;*. per • 0*- sn# with ep-mljrJ solvit & it wm thon** t
that tkig vaxdatio' rig^t hsvo b& ©an greater1*.' ■ • :-f
‘ -k 1[ . * *  ^  »  I) U' l "  M<1 *>•* 1»
F, "v IsslmBits wars usoi in the  ecrrw* of Ibis w#i%t ■'
X* For? snail w®i#*ir*$3 cf tr r t l ir -^  nlero^btlassoo
t "  0 *0 0 1  s ; r *  f o ^  X o ? d 3 i*p  t o  5 £,rr.a*
2* For* X&rtF f Ighln-: m: ’iortlir 7 su alytic&X hsXimea
HZ' 0lb iv3 lo tr«^ * for lor-la vp to 100 gr:s»
%% - ff Xan:/i wct;;%-inrs a l®z-&zv r.zAzl sensitive to 0*01 gm*
f o n  l o r 3 a  u  » t o  2 I t " #
SThs mighX^ ealIU*fi|«.d F7 tli# m®thm of BiohftttU CM}*
Tba follovlr** In-
l'eSei*l^?Ow* -'v-j ‘ CiV .: ? - a .!. - *•-' ■.> 0.;;V•■'■ - 0
ri^sl 00$ rods ■<3.^11- of--
t ; a ifor*lo^birj'ot* i^ro {/3)  mm  u&od* : FLa -oylirtdrlo£X body * 
w *\i o f tr» •n^r-ror.t a llies. tm* ibo'CvV jmj electrode ' •
glfti-i*" V':fb#:#©ix m s  of ** it 400 eo&« 
m am 'ity c*“ I !:sd 'a ground nock CKf#|^  “ * m i  f i t t e d  '^ :‘
% hs: r ' 1 Ttm  :-mp- t © w i@ d : %h& $ 1 *  j t r \ * 3  9 ■ im  # f© B .in g ,f '
th r o ix : :1* t r h i c h  r l e o l r o l f i s  s o l u t i o n  e o u l d  b o  in tro d fcu M h ilr w f i in b  '■ 
crnall bo eX m il v lth  r r m ll  e**f '•■*«*$'• ft
ftilad w i t h  » lliromm im* ffco tm %M V;::
P^ssb?.;®  o f s i r v n x i  o f  p tir®  r«Xx* i f c w o ^ h  %b& c ~ l l #. w fesn I M s  
wm  ao fb#;?'#i@'§t^odts%tr4 - maim-of ^ plititaaa oo&tod
wit* n«5^  bold b y ' i * 7  ' TllS' *  i
Ip* 13 ;:),: sb0WS;t-M 00Hi'*00 ■ . 0-■'■'■ ■': ■'• '■ o  ^■ ' :>
- 8*: For mopa <?ane&u ir s ie d  k slsttllm i i  'b orosllicoto
£la$s c e l l  e f r ^ttil&j* d i s t i l  t o  tbs isbom -m s-n:m *0 Tho n»in 
dIff&rsmor:wo3 4b~t !ba aX tetm da' a p ie io r  n :  a e l i  I  n *r*f r "e 
■•■■'•■ - ;:'"r;;'* Xm t ^ ortKoafc’i  whoro tbo so lv e n t" ws&  s a t  i l l 11**
ahla'-’i r f  l&pgo .'cp .iB titia l- t  's m i l a r  t t l l  w m  ::msed* ■': . f b l i  w m  
*f,;do cf  ^ *3&ilic!Kts o t?£3# o f '$ bout ISO oo# $epe«ity* f b i s
. t o l l  s l i o  t i s l a  s im b :? !* c l gX&nnOrtecic- w f i ie h -  f i t t e d  n
...cap which carried t!io e l © e t s u p p o r t s *  Btoch electrolyte  
solmiion could t?o r»ddo\S ibrcntgh s short gide^tube on which- 
fitted- m J cup* Three ceps with electrode supports .
- ■ < I ;: .■ ] i  i  \
were available* two with grey pl&tiirsit electrodes# of different 
areas and ai| different distances apart# whilst tha third
set of #l#atrddes':A?ta made o f ' bright platintam# • tee diagram
\
■ (p* 14-) ©hats the e e ll and electrodes*
4* fl'iia ce ll, carried two seta of electrodes# esd eou**
sists& of a sgusrad-off wmim of baresille&ts gins© nisi
the ond© cor?-el stcnd&rd grcmnd«glfuis Jcdnla which allowed the
electrodes deserlbod above to  ha used in th is  call# fha salm
, 1
u&o of. th is milt wes to investigate- absorption effects#, fhe 
dla&rcm (?* ts ) &ho 4 the cnll*
I 4s many of . the eaEperlmcntal l nm$l were made with 
anhydrous organic' solvents# l i  wag necessary to  dry ti * ca lls
• - ;i • * . ? • .
' ' * *• Qthoroughly and it  was- fotand that repealed) heating ovon ,rt 110 0 
ceased the g la ss .*©pacers* to: hresk ©way fro?s the electrodes I f  
any strain existed# • ■ A great (deal of ^ork-wag carried era! by•■' ;. f I; !■ f ;
l!r* frost of tfeiverslty College#. London# .in th is respect*, end 
ultimately 0 glass, was made which was-found to  adhere vary 
strongly to  the ptmttaam# and' to  resist repeated drying#
Freparat J ^  t #f C©r,h-*Ai£v£t,w‘  ^^ten
Conductivity water was prepared f m  a s t i l l  o f V  *>
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typ@ :4»er ib od  by Bc^ndilloa ■' {AS).' and m odifies 'by"Benou^h*
Stuart '."ana .-lee (A7) * food q u s llty ■ d is tille d , water* ■ to which 
a: little -po tassium  hydrogen sulphate • b^d been added; --ws boated 
in ■a ■copper 'boiler* tbs steam.. aftor/paising fkyyijii a long 
sp ira l spray trap* ^eondeMad:-on/passing dcwis a long t in  tuba 
up which flowed;a rapid sa u n te r  ./stream of .'.pure-.'air*.- under ■ 
pressure# .;;./fha gr®ater'..part.1©f tba ..eerbon:di«ida p r^ on i was 
thus ■serried away: in  tha'air-strsam *.-’ ;WV-;f ww.;. ,■
-w ^ - '■ ■■■■- The ■ pressure for  the a ir  supply was t a i l !  up by 
co llec t leg  the s i r  blown in to  an aspirator by & water^pump# 
the s ir  supply wss divided in to  two streams before entering the  
purification  tra in , and sccli stream passed through ( i )  a se r ie s  
o f bubbler tubes containing 50% sulphuric acid to  remove assstonie* I 
(11) two columns packed with g la ss  tubing moistened with fresh  j
SO# eau atla - soda - solution  at frequent Intervals* ( f i i )  a column 
.containing 50# caustic soda solution  to  remote the la s t  o f the |
os rbon dioxide* fhe a ir - s tre m  then pas sad on through error-* !
'■  ■ ■ ■ • ■ .  .. :: : . . -  ': -'  ■■ . . . - ,  ■ ,. . • ' . . _ .. . . . . ■ • < ' . ,  .  ^ ,  •.■.-■ “  .... ' ‘ -. .: !
trap s , a glass-wool f i l t e r  and several thicknessas of f i l t e r  |
paper to  remove dust and spray before I t  f in a lly  entered the j
s t i l l*  ■
Conductivity ta r co llected  in  a water cooled block 
t in  receiver at. the .base of the s t i l l *  tbs cooling being con­
tro lle d  so that the temperature of tie .p roduct could bo varied
at will* Pit- vas- possible f i l l  ?thw conduct1 viiy,calls-:..c.-> 
directly.-; f t h e  *ln receiver bu t la rc a riv p l1 * i of
water .-.fur the.;prep#rat$0n:0f stock:solutions could be .-passed.; ~ 
d ire c tly  ...in -:miwellf.secsoncd Fyrcx 5 l i t r e  tlntfc  f i t te d  w ill is  
siphon-itubo rand i e soda-limtLguand.towar*-'1,;, ■ ?.
■ - r-v ::;-i;;;-p-;: : sp e c if le  ©cuduetlvltyyef water w as^generally;.-. •
■.below...0*8.:gomsihos. {usually ..8*3 -:-©*§) provided.* the.;. s t i l l - w a s ; 
^ran-iu^-ftsr. several-:hours -before:t ha.water was.,collect ed.,.for 
experimental n:,;n: g :v  ..u/u . ; . -
Purification. of O pinio Golvontg*
(1) jgyrtdiTs©
Good grade commercial. pyridine was fractionated using 
©a eighteen 1* eh frao tio ^a lir * color i, the fraction  boiling 
between 115° -  116 being collected* fb is  frac tion  was ih m  
rcfluxod fo r ton hours with Analar potsssiun p .rtu u r^ rrto  ard 
caustic soda, whan a th ick  brora sludge separated with consequent ■ 
decolourlsation of the solution* The pyridine was distill***3- 
■off and th® process repeated u n ti l  the solution retained i t s ’ | 
ch arac te ris tic  purple colour throughout several hours refluxlng# ! 
vrhsu th is  s ta te  was reached dry nitrogen was passed through j
the solution w hilst - i t  was psluxlng* and.a l l  subsequent processes!
were carried out in the absence of a i r  as f a r  as i t  * a* .......  |
practical#' !
Ths - d is t i l le d  product'w as htoocTbver Ig n ite d  barium 
oxide (prepared by Ig n it io n  of barium peroxide in  hlundu® 
cru c ib le s  in -an e le c t r ic  furnace) f o r 'th r e e  days and f ra c t io n -i
:; a t ad using a, fou r ■ fe e t ■ f  r  ac t  ion at in g v c olumn 1 packed ' w it h g lass  " 
h e llo e s, The fraction b o ilin g  "at" 114*5°C: a t atmos.pherio 
pressure was co llec ted  and s to red  over barium oxide-and under '
;• n i t  rogen in a Win chest e r  q u a rt ' bot t  le  f i t  ted  w ith ' a 11 d r y - s i r 8 
- tra p  • ( see p,'23 ) u n t i l  requ ired  fo r  use (u su a lly  1-2' weeks)» " 
The' sp e c if ic  .co n d u c tiv ity ‘when - fresh ly '' d i s t i l l e d  was' found to  
be b e t te r  than 10 re c ip ro ca l oims but one sample which was' - 
k e p t : fo r  seve ra l months'was-found to h a v e  d e te r io ra te d  con­
s id e ra b ly , .h/rilh-.-
; (11) I t  4 ; diosan ""
:"Com&ereially ' n pure*_ grad© ls.4- dioxan was refluxed 7"":' 
‘fo r  severa l hours' over- m e ta llic  "sodium' (AS); and 'then ’d is t i l le d  , 
from the brown’ voluminous 'residue  formed• : ; The - process- was 
re.peatM  u n t i l  no residue was observed,'‘ the"'-sodium then forming 
■.."silvery spheres"in  th e 'b o il in g 'l iq u id #  This product: was. then 
. f r a c t io n a l ly  c ry s ta ll is e d  :(m elting point ll* 8 T  th a n 'f r a c t io n a l ly
d i s t i l l e d  using .the fou r fe e t  f ra c tio n a tin g  column,' th©’ po rtion
o
. b a i l in g ;at 101*4 .C being co llec ted# '' The" pure so lven t was then , 
sto red  over m etallic, sodium wire in a W inchester f it t e d  w ith  a
% T & p  u n t il  >t*pir@d i l i i  -©no® i t  w m  d is t i l le d
i^ro  tff! ifeo long eoltrm* « v ,n ■' "
■ . - a ifb t h*-h eost of dlexan s s4 t  i t  to. ■. recover j
us moli o f the aol¥ant from i t s  e^ueeuo so lu tions m  possible* ^
ftie method used was-;to  aid exeeoa eon *o« sa lt  to  a hot so lu tio n  
smi-om eoolir.rr eapsr^iion'into two "layers" oeaarred*- ■ Uho diex&ss 
layer «.#■ aepaf&ted>e£f ani dried ■ OTer.-erode '-anhydrous .sanSittm 
at&phstie rh isli w s  rw U '-’MU in  fa ir ly  lr  * *> * ■ Aft or
d ist illa tio n - the,prose33 as 4esePlbe& fo r  the o ^ jo y c io l ly  7'-
obtained solvent.woa.:eawlod-out gluing pmm M m m  &f specif1®
’ «*S'conductivity b etto r  than 10 7 r # e i|ro e a l obma# ; |
• \ '(H i) - Aeoto^o
•;: Co&nsreliil acetone was 'fraction a lly  d i s t i l l e d ,  t h e  •
hood end ta ll: fr a c t io n s  balng discarded#. t to  resu ltin g  d is ­
t i l l a t e  .was* then purified by the w thod o f Sliipisy a m* tvem ?
(AO) os modified'by Ilv ln gston (& 10)* ■ involved the - ■]
" '■ ■ !
formation o f the acetone * sociim  l o i i i i  compound, hal*
3 (011^ 5^ )* :-by 'ftftturfttlnc the distilled acetone with dry sod ta i [*J m j2^)Iodide at 30 0 # '- the solution  was doeamtod - f iw  tbo exooss ■■7-'-■:' ■ j
t a l i  and kept.'at -S0c ouam lj*t*-,: ibe crystals/were: *hon 1
f llto red ^ o ff quickly on a 'sAnt®r©d-*glssa f i l t e r ,  keeping !
th f  apparatus .as• cold a? tMhUlhle* • ■% of * 1 *l^aly :. j
jurnli .^ lantitiw j a! i  I f  j i t  was■ possib le  to;eomplot^ the ■ j
f i l t r a t io n .  b o t e  v T h ® .re sta tin g -.so lid , wan. then ...warned 
it t:a ^ f la ilr : to  thou# fS % #,  -and th e  supet^atant.■..iiguor.decanted 
In to  • d i s t i l l i n g  flask*  - ...the,so lu tion-w as t h e n . a i o t i l l s i fvtM  
l&sVXCh’ being d isorrdsd# , This acetone w&s ihw* f .u C h i r ^ -  
treat© # .-.bytth e  method o f •• Gchiabs, hay and F isch er (AllI; in .; th a t  
i t  .wi.a -pifXmjmf .w ith .po to as turn perarngprct##- ^iplecl w t f i f i * ; : , ;  
hydrous -potsssitxm .carbonate a tf d is t il le d -  through *h© lo n g ..-.-//>,
eo lw o  ■ wbll i t : passing-, a . a tm$m o f idpy: s itro y o r , fho b o il in g ,
Opoint ;, of ...the- product t i  elmospherie . pressure was SS*20 cl*: ,,fha . 
specific c^ lu c tiu ity -w as-’below 10 'V.- rec ip rocal■ otes*p y  
: ,,7. o v  ©..method of K im er .CHS.) ; using calcium .oxide was
not-, adopted. since I t  wag •.found that-pure nestcrne store# fo r  
nose months.over ipiok^lteejoohtained.-small amounts7of. higher** 
boiling  coiipoiiBds*
fbs acetone-prepared wss stored over imfcydroas 
potassium carbonate u n t il  required* u sually  only u matter of a 
few days *
tlv) r t V l
ilia rew m ateriel used was commercial alcohol which 
gave 0 p o sitiv e  te s t  fo r  aldehydes w ith  fresh ly , prepared 
"a1 J ffJ  reagent* Tko aldehyde was removed hy the method of 
ta u o r  and .. 'iiaobrsnd (A13) which. Involved prolonged reflu x in g
of th e  alcohol w ith  s i lv e r  B it re. to  cud pot a a s i  in h/dr»>id© in.
the jwgortJo M o f .10 gms-i ;tmi 1 # 3* per Xltro of solvent#
After d is t i l la t io n  the m lestol-w ts refluxes-w ith  fresh ly  burnt 
iime''for iweniy^four tears*-- -The solvent wee then recovered by 
i i s i l i l e t l a n 'and' r e fI m t i  with-- anhydrous copper;euiphat@' fo r  
forty-eight-'- hours while- passing''-.a-- slow stream "of"1 nitrogen*
'This”■ produet-was':then"fractionated■ end stored over trnlgemated 
alumihim 'ohipplngsv Before-use -the'alcohol was warned gently  
w lth:the- ehippinge and" f in a l ly 'd is t i l le d  from them’ in' a' stream 
o f  'dry;-nitrogen-(Aid)'* ; The b o ilin g  points o f this-- alcohol was
70*.J3§0C ■ at" 760-mm#1 preacu^o -end ' i t  ted a "'density of ■ 0*78506 '^ .gras* |
' ' ' ;
per^eo* I t  was found p ossib le  to  follow  the court# o f  the
purification  by such density measurements#
The spec i f  to conductivity was generally  ef/tN s oirder
o f io"*e reciprocal eto^# . ■ ■■' ,
BaserlptiotTof •'T*ehnJcuo n> r^| fo r  Experimental "Fur*** ' -77 j
( ! )  V/ctcr a© P-elwnt ■ v:; ■' ;::' I
F i l l  C ell' w ith ' fl ■ 'Vs''' >■’ ;
• ■ • _ ' . 1  
The dried'and weighed ce il'w as rinsed Sam*. 11 . timos
with' conductivity, water*: and a- stream of pure: a ir  passed ■ through !
- . .  : /  >. . - .... ,  ■ ' ■ ■ . .. ■■ !
■the.-'©oil .for f if te e n  minutes# -^fhe -'conduetlvity water was then 
run'-Into th e -c e ll  d irectly-from  the " s t i l l  at ■ about. 350C''In':Vbrder 
to-'.prevent " a ir  tabbies "being expelled' from' the water end :;-
■©oil©otlsg on the'
■'■ ■ ■ ' ■' tlia m H  mM eontent© were weighed* pXaeai im the
•thermoatftt hath- m i  m &lm- ©stream ©f pure- six*/from the © t i l l  . 
g j ita s  passed through. © imbhlsr eont&lnitsg e a id ie tfv ity  water,. . 
and thcr* tlrroiz^i tlio to l l#  c e l l  w tf ■fp©£[ii[&i,i l y  alrts
u n t il  i t s  rcsXstane© ram&l&od ©tmiant* tmiliMiSti& that ■ 
©quXltbrim.had been a iit ired *  TfotSor ©otidltion* thw • ■
re*l&tene* of t-to water r  va lu ed  const*% ~ fo r  s i  tms%  fly* . ■ 
hm vu mx§ St'wa% ih©-!E^ f©r©* m sm m i i l *3 th e-so lvent ©on-* 
d u etlv lty  would 'not a lte r  appreciably1 crrsr the duration o f a
i'®# ' ■ ■
Fpyparation, o f  &ock toltttlooo. ..
^ecTOdhaat £Pounti~gl©£o stoppered Fyrex fla sk s  were 
used f  or the props rut Ion of'‘th®-stock solutions* ■
a©  ©olid- to  b© ktmcSiti w$s weighed in to  n ©am 11 g la ss  
'tube* and tfe© tuh# nirnS certenl© iniroclneei in to  it f e l t #  weighed 
■flask* ,\ The appropriate ©mount of conductivity water ft lit 
«pp:w*tot?.t3 conduct iy lty . o f which hr# boon p r w f e ’J l r  # lined) 
waa.ihen mi Jr»« a the which wea then i^opptrtu tr.O
weighed# Sin#© ClriMloy' end Barle© (A15) her© s te m  that the. 
addition o f mp to 10 gma* of oonduetivitsr water saturated with  
carbon iiemld© at It© rmrnml p a rtia l preeauro, l*e* tte q u ilib r lm

water* would-' sea*® ■ bo ■ opprooltblo -e1 *w~ * $  i»  i ' m  "■ eondwbtlvlty
o f-300 cos*-of « to r iO f-^ p a o ifio  oosdaotiv ity  0*3- geasshos* no'- 
pspiXcalar precautions-were ta ten  to exel'ude eerbOB ciodide when 
making n p . iM s to e k  so lu tions*  ■ ;
*f ©ior#3i€mi8 ,’:" .-\;...t 1
tHicr the water In the c*oll attained a constant, r®sis~ 
approxlnataly :,X;. gm *.. o f , stools so lu tion  -wM. edJed from .jrj;! 
weight burette..with. *. lorg  r*Twv stem# g the addition, m s  mit.5# 
through flw -iM lX  opening in  i t e  s e l l  c«n#. & sirttm  o f :part .a ir  
lining passed •■ through the ea 1 1  "'during th e ; addition*-.  ^ ;.In eXX::such 
operations the weight ta r a t i© • wan hftntflod' w ith m  ■ s$utf*  of-siXk#
■•-1 v The e # l l  ■ wsi ■• shaken: g e n tly ' at ■ in iervsX s; tral IX -1ho 
poslstense - constant *. " ■ ■•nThe -.resistsnce was -oMairtM - by
odiustiBg"th©- ooBdoasor-ttotIX,a--?sharp Minismm'. was." hoard Ip  the 
det'eeiosv- then: so ti i s g : th® .r e s is t  ®nee- bos /uniiX-th® 'toXI points  
were; c l os e:" t o g e t h e r # - w a s  £&»1 1« th is  was repo at ed ,- - 
with two o th er 'se ttin g s .of th e resistance hoa:f thahing th e  coXX 
between--.sllv rssdi-v* and making the nscsRxreiaant with\iho-motor 
■ ewiiehed-*eff # fregency of 1500 cycles was• generally used
but i.ln • some -esses*'■ospoeisXXy..with:.Xow roslsi&ncestpth® procedure 
was ':-. repeated- with' o Sr**r * caey / •&£/ 2 3 5 0.'cyclea* Fro n these
readings 'the.' feslsifcneswes-- calculated tisiBg-..:'the fommlm  ■- t"--:
described ©n >  2 » TTozttslly fiat no^e ttoH  f i f #  o r  s ix
t u i t i o n s  wc/;rn na£* to  t i ~*2 © ill*  I t  %t0  ftod o f  ft jrnrJt tha 
ht\u It a ecsio^ta wassa v o ic e d  w-z±Qh?$JX w@d tho 6cic%t%m o f angr 
oirftpopiit ion lo w *  ' . v
II* M s m H salTa .,*  ^s i \
T^T^f ff WRt *^7* «s iislwnt
fft) JTC$ *»©*■*£ ©** * With t 0 S?&li
Ill f| rv‘*T»f SOltlt 3 tfO f-O f*©H
$h# mothod trsad tma h&sod npoa that of Iims (ftl&}# in 
whioh ft .sol&iion of tha at It tsSor* investigation in p r^dilm# 
w®.ft'*ftit2^tedw with ft a@li2.tias of ito o&lt in woies* which wms 
of the nuts# siolerlij C*33C5v) with: reaped to ttist tali*
the oqn^ouft solution wa* pr*0p®ptd hy weighing the  
a olid into m otrtll l«ha* Ir&nofeppiag the whole to ft dry
l ^ s s  fiitfh  ft&d adding the cftlc?alfttod mssmk o f
conduutltliy water* of teown specific conductivity* to propcw
 ^ , -
a 0*D£03^ : a©ln.tl©n*
■ 1
fh® p/rlllno aolution t t i  prepared\hy d ia lllllsg  
purified pyrddino frasi fro©Mj ignited hrrion oxide directly\ ~ i4
in to  ft dry weighed Pyrex flack* w hilst ft stream o f dry  oiti?ogen 
passed la s t d lag rw  p*£(> )# The.woi^it of/pyrldin* d is t i l le d
waft than found and IM @nlamlstel astcrni/of solid to wk® ih®
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solution  0 § OOOJs sU witli >0sp^ofc rto. tha s a lt  ...weighed m l ' in to  a.:s 
m o ll  ■ g U ss  :_t ube * m  m  p o ss ib le * ' ffce tube m ®
eontentS'-were Irrnafarrod to the fifes’? cmd tho weight of 
pyrid ine ' eoOTffitl*; I f  by: th e  sed ition  of ;e few ipopn
of t f e e l l p i#  fpomlfe# ^ trn n afo rlB c^w S f^ ; fuse liiigram p#3l~)
$0 # flit Utuf* • wea, gently shatreu until mo - solid -:r§Mitte@d,
\-.2&© Weighed dry'.ooll.'was. tt  n f i l l e d ; with dry nitrogen* 
eloaei the.-wfrlgeraior* " fh®.-- .: j
pyridine .solutlorn:was then Lix^nsf erred from tho- Pyres.flask to  
the ,eold-.;e®ll :mndom. lh®, pmoastire':mf ■■dry/mit^gan#,y .fh®-.oall;.wo
thilloi, ®0 : tliat.-. gas .•.bab'blos woold v.aot ;ooll®ot -on .the elto%po5@af
pand i t  was fe lt  that tfef warning -.-of ■ pyridine so lutions.;t o : 35' c
to  elim inate t i l s  error n om llu otfb n ■ eiwis&bXe*;-:-^ ?.■,■;.-:,v,v
■ .,,0:V: s - , :,  was thon^plaeef-in
roadI"* c of the resisism ee w*sd3 until.' t  :omiataBt ;;figmra was 
Obtained# . 'g1-M illion# of th e . s.qu©ous-solution ..wos^o i^hon «ai#. in 
the;-,manner.described: in  ■ the -ppoirioua.;vsootionf- resia tan oe. ree lin gs  
being ,:inteB..«ftar. each addition*^* fa n -se ll. was gently shskon .-st,, 
frequent ■ in teg ra ls  ttocrjgbimt/.tho ran-to.ensure.thorough;fcd&ing* 
It the end -o f. the- run th e ..se ll .fend ^eontonts wero :weighe<f-,omce 
egeXn-.iee* ?rv w #|K »rsilon-losses* -1--W ill .p3rmidino;,ssd,usto3!*..sueh 
lo sso s  w^ro-usuallj-:-foim<3-;;t0i-.b® n eg lig ib le  -:tei with somo so lvents  
the error .in ;g r o a t# r  ana ^ orreo iien s wore t m 4 ®  whan the con-*
were calculated, i t  baling assumed ttisi the lo s s  was 
■proportional t© time* ■ \
° :(ii5 Aqueous- pyridine solution, fn; e # i i :
• ■ - it was net possib le fo r  a high percent ago o f water in  
the solutions to  he reached if the initial solution, was sts.de up 
in pure pyridine* and consequently i t  ^became-nae„ *ary t o  
ooiuaenca with an aqueous-pyrldine1.solu tion  in the c e ll*  The 
procedure adopted in' these runs was; vary similar to that used in  
the previous section* iimown weight of purs pyrl&iti# was 
fresh ly  d ie t H ied in to  a dried steamed-out gl® s s~st oppered Fjrreac 
fla sh  and a immn  weight o f conductivity wafer aided* f!ia 
calculated weight - o f •so lid  to  prepare a 0*00051 so lu tion  was 
then addai to , the .mixed so lv en t,' and the necessary mixed .solvent 
aided- to  th e ■ fla sk  to  mska the solution exactly the chosen eon- 
osnt rat ion* A known quantify ~ of th is  solution w m  then trans­
ferred to  the c e l l  in  the manner previously described, and the 
call placed in  iho thermostat• Additions of a 0*00051' solution 
o f the solid-.in conductivity water ware than mala in  the way des­
cribed, resistance readings being taken a fte r  each addition*
Shis procedure was repeated several times the pro­
portion o f water in  the orig in a l solution:being Increased fo r  
each ran, u n t il  u ltim a te ly ;It .became necessary to  eosKsenee with  
.an aqueous solution  in there ell*:.- ;

C iii) pr**' % solution  i ’B the eaXX ■
The matiegtii solution was made lap .is the roirmsX way 
and transferred to  the- c e l l  under the -pressure 'of .dry nitrogen*
The pyridine solution to  tm eddod m $  ra-sdO zrp by b i l l i n g  IM  
pyridine in to  * onsll r±? rogcm^filled * flask* Ox* t^snsf^ring 
vossol ■ {see. p* 3 1 ) end cabins ike e*2 r xlated weight. of so l 16 
Sm .&. smell glass tub®# formally the weigiii of so lid  
to  pr#pap# .s 0*O305!.f solution w m  very smo.ll since the ersount *• 
of p ju iiitia  forailcble was lim ited end i t  - was not possible to  
prepare largo quan titlea  o f stock solution ns i t  -bad been when 
aqueous solutions i?cro being used# CtextsequentXy the so lid  was 
weighed out on the mlero-beXence fo r the  preparation-of these 
so lu tio  a* . fh & . pyridine solution was:added from the tpans* 
fering-vessel imdat* the' :pressure of dry nitrogen* the whole 
vessel being weighed before and a f te r  the addition*
■ flv). Peterrlnfttton of f solvent correct!©if1 for r ’rni*riinn*nnnfin->   'WiriiiiiiMwiaapMaga^w ^ i.rfrijiJOTi*
:. !I• ■ seX*? ‘,nt purs* 1. 1
tn  order i.u^i 0 solvent correct ion could ho c a l l e d  .1
the-runs were repsstoa in the absence o f so lid* ■ It wm  fouai j
mar® convenient to  prepare the so lu tion s d ir e c t ly  in the c e l l  
since nQ addition o f so lid  *ns neeeeo ry* This technique hui j
been triad  fo r  the runs described previously - but the gless-tube. i
in which th e -' so lid  was added censed dw ege to  the electrode |

m p v o t ' tc g , m §  :tM s method was abandoned*.- - r*'* ■ t h e . pyrf d in e^ rleh  | 
so lu t io n s  . t l i f  organic ®©lv@nt.;\ms / d i s t i l l e d  i i y e t t l y  into^ih®  
e e l l -  (urn  g * ^ )  ■ in  tb s  pr o z ^ m  o f  dry mltyagen* m S  %fm #on <  :
i
. - . • • • .  _ , i
d u s i l r i i r w s l t r  t i i t d  fm a- & i? e i# fi l^ y s ite *  ■; • Jkr*the:; water** . 1 
■■■:'■■' " * .' ■ ' • ‘" '■.-■■ ■■ ' ' '■ ’ ! 
r ic h  so lu t io n s , • d ir e c t ly  in to  the.-.
:m H  rid  tho p y r ld iw -added - from Ibo *i.!tMsferI»g^v®$sel*- #•>.;■
I ; ;; ;: :: !JhO. &0&TOBI 0Or^^ftim:: EQ Obtained lia i : E'ISS^iiatSI: ,
value of V x  icT s  roslproesX ©Sms end olthough t 1 0  correction
' ■ : ; • . - • •  : ■ .- •• — •- •■• • - \  • • " v ■ • - .  . v  '  ;;
0 0  e.ppltsd could not bn e o n s id tr e i ,to  bo s t r i c t l y  saeura-f# i t  j
wss probably o f  tl-3 r ig h t order, s i r 0 0  in  most o f  th e  so lu t io n s  
wboro the correction  w&a r e la t iv e ly  largo  ih^ro was a groat j
0XOOS3 o f pyrid ine over s a lt*
■ ■ In a l l  runs attempts wars taedo to  elim inate s i r  from 
the c e l l  as exposure to  carbon d io x id e  caused t i c  e o r lr o t iv l t y  
o f  ib 3  solvent to  r i s j  q u ite  rapid ly*
■(b) D ilu tio n  Pirns with ^S^ed Bolvents 
The methods usad in  those runs wore vary s im ila r  t o  
thosedescribed  in  ih® p v e v ione se c tio n s*
Cor . ■ , ; ■ : . pure orgm iic so lv en t l i e *  I f 4 i l m m i  was f r e s h l y . 
d i s t i l l e d  in to  e ly rex : fX&shvend the..-a ^ o^ rla te;T O 0 uiit.: o f  :eon-*,; 
f e s t i v i t y  .irttor added* r ’. Part o f  t h i s  - s o lu t io n  w m  tra n sferred  
to - the c *■ i l , *m§ or th e pros sure-.' o f  - d ry  o  i t  rogen end' ■ *  taosm -.■ - . 
mcmn t  o f  t h e '• s a l t  .tmder- In v e s t ig a t io n  ..d isso lved  in  the- : :
t»cna*~v v "  - flit resu ltin g  solution* i* e*' the ■ stock ' solution .'
wus added to  the co ll from th e '^ iran sfe rib  * v**-c^X** - fli# - - - ••
experimental technique used x m  that demerit *» 1 a«u4tr the-.section
dealing  w ith  'purely ' so lu tio n  $ except th a t  -no air-w as
r £w^„ while tltt additions war# bo lug nrde* 'Z l t t f t runs p#r-
f. i with Ii4 dioican and water cheered that Ihs aYg.r0yfi.iion 
Ioss-wm ’ options! to .the time and-conations'were made*'"
Of C?11 ^  !*"S %'?&’% (S!f "I «l
Cll r, a^ t■’?*• | *CP * -C bn ;
8#$*3!« brainy* petftastai thlorii# w&a rooryst 
thrso times from conductivity' wtsr, then drained as free• ms- 
possible from .-the mother, liquor, ssi dried et- XOd0O# ';f&a dry 
crystals wore transferred *o a: ■ plotin&m/dish m i .hooted to dull 
y r > e S3 * the proflne i va a ell»©d. % e e oal In:! * ytteunsi •.• • .:; •-; • •b 
otslecaior# ■ -
Fotasetet chloride so propped wc*s neutral’ to indies** 
tore-end'spectroeeopic enely&l# revealed-mo impurities* ■
CO } '"’53 V'** ? 1 f1 riptA r?
'*KW*H8pww»m *h^ .tta*a»iaswwaafc^^
,.B«l>«K* Vasala** • silver nitrate was reeryslaXlised from 
conductivity .water containing ■&' little  ^ Analep* nitric acid*
c *y 31 sis obtain3d wore then recryotellisod three times 
from conductivity water and tho w i n.e Is drcii<■x @a free ms
v)4
poozJLblo of ttcibmy • ffaM* «7st«Xis wem p lre :3  to. a
tmisti!33 #©si:®ss^#j» wtiisti 0&op®d's% SQmC* T'hon
iippmnod to  bo il.o so lid  t?so ffotfXXy 3 l  J to  ecnntont
%?oX$hi «s| Xto°C* toto protoot vtc-i fXXe:/ci to oooX to iko 
V£e*tm toaicsrto r*  to;r oraplea in  wbich tho e f^sls to  toiisoia# 
s lig h tly  ilzvo lo ’ivoCI troro ec^ ;to to l7  rojoeioa* -f te  §XX?w, t 
n ltrn io  m  obtained w&a onaiysod gpg:?lBslrifsXXf!. nnS.' ginr# Ifct 
follow ing ro3uXia*~
Founds t:$m  of too a l t e r n a t io n s  ; ' Cto'to 1 %
, ThO^OtiCC-l -  U ;■ /C ''' ' "
too ‘^3,?ploa t, 2sxj iirtoti and fuato in a ftotirra boat 
to dry ir l ii; } -z r i kit nif-Xpsla a to not dcrio:litrtos itoi ilito 
prtomt nos toiior tion tho notorial* Further* tko
rxstotonea of solutions of t  l»-3 *($3 ►.«.«? w Ifi'&i V *&■ ^ /iaO iJiT V i«  iO fa-IOvd
i'V.-J rxiXuto c ry r tf lr i  * jo  fomto to  to  itot sovia to  a i t  k in  Q*C£,-* 
CariOipin/ilXp i t  a r s  to e to to  i t o t  tho  fu sion  fpooooj uoa n>* 
nccc^anry* ■ •■■
TV’ % orrir .^t* 1 4n^  •r'Vt X -ii • ■ ■ .... .■■'. • •
L l l  % h o  c o lls  used to  th i s  uoifs m e ®  ctorkordtood 
ocvor&l llrpss toning tlio cow ss o f % M  ' m m u *  ■ ■" p
. . ■" to) c i  ^ v T* oto^t^rv^
■ ./■', Tlioae m i l l  ~*o toartordtoto  by rs raa  of fonos msM
tovf k % r to 0 * 01!! KOI *, to* ,t i o.i I to /} * ' ■ to' t  Ms otfxd a to | m
salulIm  containing m®* potassium chloride per 1000 •
gras#'of solution, tas & spoolfio eondmcttority of 0*00X4087? st 
:230O#y &XX weights being an ilio vceuujn otsrdcpd*
At Xossi throe to <*j in d en t dctentoitrUoM  of the 
o f stendard so lu tio n s  -wore r*edo» 
k  number of- irftluos o f s o i l  constan ts  *01- uao-d to e  to
11 > r to i  &  O w j i 3 i  hr tow g w  o f c l '  : t i  oto c \r  ''o r tc  in  k  0
ea p litr  stages -of. tlit wo* *.
(b) f t m  m i l  with m w e m  *-»*»'**»*
. fhe cr»rot nut fop th is  e&Ii could' not bo determined by
...direct calibration  *n.st ton ei and totoshsw s isa to to  to lx tio n
m  m m  Vtm most dilute of ihasa (0 *0X8 ) wov^l to-bo % m  m®«* 
conlrntcd* and t o l l  fan outside the wording parga o f the 
sotetlon* : ■ 1H' '
i | :-
lha nsihoJ wan to osppy mk[:n' series of •measur©*'-
,-• lifBts. with pot ©g«lua chlorite ©xi ending over the. 001:0 ai.tratten 
rung© ■ fo r  whith ■ the e@X3.-was to  ba . 'employed #.' ■ the u s i l  ©oustant 
: wsji found by earw^rXBg rack iricr^xto  vclisc v i tY ib o  o o ito o tiw iiy  
-valu© --of ifeoXloY&hy (AX8) a t the eom o one ant ration* ; calcuXated 
' froa  tX v intorpol&w.. * ia  ’la  CHUf" /
A  » «* 93,85 j£  + ‘50© ;-
. which eg peso with-lb©.' d o lf oftohaSXtXfCky (corrseted - to  tlx© denes
PYKNOVNETER
fisi mx ■swrsg© d w i s t  Ion'=©.? 0*CS con*-.-
'Subtivity unit# M X  c©RetoctlTitie«.wew--eotTected#.^©»-vw*
rccesssry, fo r  in tcrion ic cttraction  e f fe c ts  ( / CO)*aii t o t o -
totornirft5 or of only©*'* P cu sitles
T?va to n i i i lo s  wars d elsm ln to  In t*o types o f  
pysmonot-or# on© bring t i n  conventional Cpr g a lty p a  as 
modified by Ostwcld■ {*21) tfee other type being th a t suggested 
by Sleek (Ato) and frequently used in  these laboratories*
.(Sec diagram p*?>fe)* I t  i s  simple in  to s ljp  ®ni e a s ily  f i l l e d  • 
.In the invert ©& position  through 'the shorter limb1:, without 
troublesome ftlr*le v - f In most ©use# I t  proved to  be nor# 
convenient in i t o  then the more convent I**’ 1 typ# o f pylrntxsator* 
the solutions were mada my by Cl b i l l in g ,  ih© orM i lo  
solvent- Into a roughly ee llb rsted  flssk#, .-fih®n'th© appro-m* 
imatsly csorrtet voltno had beta d is t i l le d  the f la sk  wm  weighed 
and the 'appropriate weight o f conductivity, water or ethanol 
stood* When the waior^rlch mixtures wort being ohaopvod the 
o’ tonic, liqu id  was d is t i l le d  in to m kntrm weight o f water In 
th© -calibrated-flask*'■.- '
■ fh© solvent tdxtures wars introduced Into the 
pytaciaoter e ith e r by fthloiring-ovor,f w ith dry nitrogen o r 
*sucklng~ln* under roduoed'prsssa-ro*
©The pjtoomaters wet*# maintained at 25 ♦. *005 0 m.& 
welf^had to the ttsttsl manner* bnoyeney ©oweetiows- being ismds* 
C m orally the Stock typ© wet*® used-end a l l  d eter-
rfilnstisns were m?cla to  dupltoat**#-. ■•'
' ■ Owing to  %bM extreme hygroseopto m tura of the 
organic solvents' thepytaem© ta r s ’ were" kept .stoppered or pro* . 
teeted by ^drylrg-tuhsa** . : . ■;

7 s %  b rd e r to  esleul& t® ■the s a l t  donoenirs.t£:jns I t  was
O - '
r i o ^ o z ^ T j  -to teovf tho d e n s it ie s  of both  poum,s o lv e n ts .t n d . w rto u s .
of t* oui so lvsn ts*  . ft®- l i t s h o . f s t f  th a t  iguXt® ; 
often* d ifferen t . iamsiXg&tors g&v®■d iffer in g  re su lts  for  iti® ;- 
urnm solvent# , Wm? axmpl® %h® follow ing figu res t m  thm - 
density of pyridine ^ora glimm** ..v--■-■ ■ 3 .-
o*©7ssa ■ Dur^tcn* fho le  imi Hunt - cm)
i*> <?*-rf'-*'<> U.#w # W*.v^f Ett&wtfcn# fhOXe 6135 lloril . . . f  w m  1 \  /
0*07721 H artley , Thomas and /f^X cba/- t e )
0 , ' / m Dura tan end D n sitl (E4)
0*173 3 flttwsrrcsrs <B5)
0*S77D rniil Bre X,s CBS)
V #.■** » w** Doa<5hds s t  ivatfcy*. Iv and *'a slow , (B7)'
0*£773 ' Danins rt (IS )
■ flit w e m l l  variation  .in th is  e sse  was tMia ■ ahofiit- ■• 
0*S|J m i  i t  was dceM ol that the d e n s it ie s -o f  the .solvent . -■ 
mixtures wcmia be ra^ntsrtlxim# 4X1 d en s it ie s  $ootcX s w  with
rtftrsact© .to water nt . :
*■ - Y» <"* -1 ...• ■' ;..: •: ..•
■: ■ O
 ^ Sals system wes quite ex ten sive ly  cc~* lied t (* by 
Stenslon* *T ms r *r lent tBX* ml sad by Hartley, Thome*'and 
AopXr/Boy ( w >} mi £5»C3°C* them  being discrepancies o f  ever one 
t : t  in  the third decimal pl*c * Bn th e ir  f i r s t  paper fu  ;t«n 
et e l  thought th et th e ir  resu lts  were b at poprecorvtoa by m 
ser ie s  of discontinuous cnrvoa# Hartley, b Trevor, shoxroJ a 
exiiirniooo v tr lt t lc n  c f  te n s ity  with eo:rpcmtmp * * a pointed t*i% 
ih rt cry ooritiromo charge in the conpesltlcn  of <1 licvt^gonojui 
mixture tiinst he ©csonpsnied by b continuous change in p hysics!
properties, s i  e discontinuity estsld• only ho produced by 20110
abrupt change in the OtpiilibriCT constant of 0x1a ef the...systems 
present# *ry charge of this nsiure would he contrary to t f m  
La# of Maas Action* and thus if  that I m  bo accepted* no hcsao* 
gonoous lira id talxinra eon *ho</ m discontinuous cteng# of 
dorxjlfy with composition w^ilc ito t cup orrture end ^  r*e 
roissin constant* 2Xmter*, ^ole end limt f l 2 ) who r@p0a.ted 
much o f th e ir  esrXIcr woric a fte r  the re su lts  o f  1 ^ t la y  ted  tm m  
published* obtained values vhieh * 023 in rnnch ulowor agreement 
w ith the letter*** result ** i 1 07 s t i l l  m in i a in ad t t e t  die-* 
con tin u ities  occurred end s ta te  *
*Tha dI f f©penes I s  rsnlly a suit® ©f interpretation
 ;e f  resu lt ts  whether i t  i s  m l i i .  o f  not to  re** **a m
...;pem isslt e x is t  ones o f * .sections*. in  & omrw . j
heozcooiir^ $ pl-C/Siem 1 prepor^y ®M poroent&g© essct**
• position* ■ Va±^ xn ou ln li la  « matter ;JF©p i i s i i t i f e a i  
r; |Mi|p®inii* ■■■ ■ ; ’.. hr.. ; ' ■ . ■ j .... ;.: r L
It  should* 1«©,*©vq*% be borna in mind t * fc tho '
" ;4J*40&tl lUiiiti- era ^ory crj^ll :In eoup^ rdaon with the 
■f goners! airw mnm  of the ernro end era of s ilen t ■
, Sr.yort&no# so far ms our* general .eenolttslons ere ©an* 
ccrnei* ' c * ^to recently Kronerm (Xon&tooh 190?,* B8*
251) in 'on eX&bareie surwey of ilia question e s . t o  the r 
oxlstonoo of inolamilsr ompott&ds in solution !it,s 
•'eeeenlod theoa conclusions s«*S ©onf ir* v J thovn by &••.' 
'•ooneicJorahl® e^comfc/of oxporisent®! ints#. - ' ^l^fcloyj
 * f a  end Appldfcoy** also  ©oaf tea  omr ©on**-
,,jtlm$I®ri that pyriiin^water f e l l s  into Class 11 of 
iour:.syst©s&*'\ ' ■ " ' : " •
. j- further support in  # ffo p i# i by the uo*h of Luluc® | 
r Cleans. 190C* ££* 1774) if  o oht&lniKt a ionsfty'etsrr© . |
■ .for . fyriilr*c~imtar ?hioh i s  iis t in o t iy  diseontim oos* I
 •■; Irsily* nr.rtley# f*ui 'Appl©beyf$ ©war
• results show a dlseor/ in JLty ©& apprmteataly the some i

* position && on* o* i t  Is d if f ic u l t  to
find the others* 0 in ,  I t  X&^ k o f ismffleismt points**
fixe work of Uolum referp t#  to  ©hove* eenslsie of t i m  
'; detex*minatiOT5a et X3#!T€# f h o s a  tv® p l o t t e d  on p* 43 ar?d i t  i s
■ I oawiuio to. draw a fa ir lv  ^ 00tlx curve through th e  points*
?h0 hanol^pyptdlTVl STS? * * •*
l l i is  crsle^s wes Iirrasilfp ted  %  Volr**2% (W) who ^  
obtained v s lim  of the specific  ’Igrairittf 'at ;fetaP concenti^ t i e r s  - 
©f pyridine m% .X5'-*S'C# ■• rartixer work at 85 0 wm 4m® h j  
ttom&bm, ■ fhole , . m &  Ita i:  (Bl) w "  0 d r e w  a diseoistimKsaae, e i m  _  
'■ihrwg?I'thoir r e la t iv e ly  fear experimental' resu lts*  recen tIf
atenBoile^selxxtior1^  of pfrid iiie  'imre: studied by Hat cm (Bill t a t  
; the resu lts /d iffered  Markedly fv tm  other pibXiakei data*.
"* «* ,***1 otejtm
••;•'• • •••...- -• Move^ ra, Cchaofer and B^ oi^ Tmh (BIO) Investigated the j 
'•waier^iioxte syotOT from SthfLOh iioaan# whilst Ch^ Mas (BIX) ;
■ ■ invest ig  at e l 0 grantor concentration rnrg/* but le s s  eoptprohcra* ■
imlf* ■ fixe l e t t e r  author reported a m in te d  in the density**
■•' concentration curve at chont 1$ o f wet or* ;
; . v , v j  f h a  . . r e s u l t a  o b t a i n e d  a g r e e d  w e l l  w i t h  t h o s e  o f  l o v o P k a  i 
• ' •  S i  c l #  t e d  t b s r  e d i t e d , t h e  w r * c  o v e r  t h e  c o m p l e t e  c o n c e n t r a t i o n  !
"•y   fM '''re su lts  whsa pXoiitd show 10 sioh  rJtntaum a s  " h
reported h j  Cloddas (&m p* to ) #.
T>»a .a ©et, on ©fv*p t a r . &rr%* on * -• r- .- ■^■.^ •....y,.
*■ There appeared to  M  l i t t i e  tabulated data  for  the
0 :
density of aqueous so lu tions of oootons a t f i' 0 ta t  the r e su lts  
tabulated ai'SO^C tsy I w ilX i  {B it) Toting (BIS) in d leate a son-* - 
tinuous variation  o f d en sity  with eoTnposliloxu . The inter** 
national. C r itlea l fab les in rp ssi that the d en sity  o f &  aqueous 
solution  o f soot one eeuld ho determined using the foraula
*3 « C  -  (1.171 x 10’ 3 )p, -  (9*04 x  10**6)p r « (5*6 X ICT9)® SW -'•«!■ ■ .0 .11.
where d »  o o rsity  ©f so lu tion
■d ■* d©*3liy o f water ■W:
p » weight p ercen ter  o f seotonot '• . 
s
f t  is 'r e m its  cm th is  b as is  showed tm it
d ifferences in  th e  th ird  p in ts  o f  decimals to  the measured
densities*  Censeqps i l y  -a'smooth starve was drawn through the
ea^eriisentai values on largo se a ls  graph paper #ni three 
dimXlaneous. equations se t .u p  f o r  three separate p o in ts  f r ® m
the eurva* These on so lv ing  gave v a lu es ' fo r  the c o e ff ic ie n ts
■  ^ S '
o f pn. * p '’ and the resu ltin g  equation wes*«*
i  « a --(1 .0 9 1  * lo"3 )*"' -  (0.93 X 10"®J p * -  (8*58 X 10*®) p 5w s ** •*»
Tho mssimim o m ?  ealeuletadi and ftxperiamt a l '• result n
xv*® 0*0003 whan thla emotion was nsc&*
* fa b l»  1 *  P y r i d in e  «» f a t t i *  M ix t u r e s
$ pyridine iDenaity . it® an $ Pyridine r** i t y  • m m
m/m ■ -Value ■  " ■ m/m : ‘ : A falm#
0 ■ 0.99707 57.46 1.CC311
:...0*99705. 0.39706 . 1 . 0 0 3 0 3 1.00307
:5«07 ,. ,  r ;€U3,3*J '• V 59,33 '( 1.00282-
0*9 j313 .0.99336..-. . . . . . .  . 1.00277 1.00230
.1 0 * 1 1 .0*99917 66.43 1.60208 ■
,; ,0*99931 0.99*333 i^ sa is •1.00212
19-86 , 1*00019 •-
' ... ■•-• •
75.05-, 0.99387
1.00014 1.C0017 0.93333 ■ 0*9 9',6 5
25*14. .  1.00166 82.03 ; - 0.99616 ,
1.0015S 1 . 00.161 0.99605 , .0.99611
30*05. 1.00207 8 6 . 0 2 0.39307^
1 . 0 0 2 0 1 1.00204 '  0 . 9 9 3 1 0 " 0.39309
35*58 1.0 0 2 57 89.33 0.98971
1.00243 1.00233 0.93379 0.93975
■” 42*00 1.00281 94,08 0,9846?
1.00220 1.00281 0.98458 0.98463
1 0 * 2 1 1.CC329 1 0 0 . 0 0 0.97803
1 . 0 0 3 2 2 1.00326 0.97797 0.97800
'48
fa l l® "t'1 j r i ' ^ k l x t x i m n
Figure®' of- H artley f ThmmB
2 5 . 0 8 ° c ;  :£ b 3 ) ; ; v .........      .""
>% at
WKtv.V***'
$ fyrt&l&e Deusity
t^ W*Wt<KKWrt^ AK'« i
^ r ia in e Do a: ■ity
W)»ill>WIWiWXw^ft^iW^Wi-WOi^
0 GVJ37C5 , 52.70 1*0029?
9.31 ■■ 0.93933 ; 70.34 '1#00126
■t * n %f 4 ■*•* • • 1 .€0117 ■ S>;' ' 1«V^-wr # ’# «/ C#99694
2 j* 33 * 1.00234 90 . C3 C.9io70
33*^  1 1.00314 -, ; ;, 9 5 .Cl 0,98311
42.57 • - 1.0034?; ' lv v * w v . J J | <w ?
jHnwnntm Main-<■-•-■• guwu*wnir .
fa h l#  111 iiM I f » ■ f  j r l d ln® Wa ter  "I t tu r e s
Figures of Bunstan* Shol* and Hunts*
I I I  C-1 ) :V. r ' ,, I f  (B2) .
■ *.'........................................................................................................................... •'■ 'v . . •. ••
f  iyridine , •;Sennitj ft. f jrldint Doasifcy
0*00 ' 0.99717 p.OQ 0.9972
' 5 3 5 ; ■0.99754 4 . 93 - . 0.9933
9.11-.;, 0.99877 : 10.01 0.9993
9.8.5. 0.93953 15.09 1 .0 0 0 2
A cr' ■rz't U*} $ '"1.00119 15.57 1.0003
22.55 \ ■ 1.00137 3 23.87 1.0014
'50.93 : - 1 .00242 30.02 - 1 . ; : i
37.06 . 1,00267 35.23' 1 .1  ,2 j
40.46 1.00359 37.67 1 . 0 0 2 3
50.03 '1.00365 . 40.13- 1.0025-
55.12 - , 1.00423., 45.03 1 .C 27
59.93 1.00363 50.03 1.' ' 03
61.46 ' 1,00282 55,19 1.0026
64.93 1 .0 0 2 9 5 60,03 1.0024
70.03 1.00235 100.00 0.9763
'75.01 1,00027
79.80 0.99769
87.96 0,99101
94.96 0.S3353 ■
1 0 0 .0 0 0.97832
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- - : JTomercma ineasiapenieiits have been made of the conduct- 
ivit2.es - of s a l t s  i n : nen~aqu@ous and' m i x e d ° solvents# ‘ '• Earlier’ :
measurements were m ostly--directed towards fin d in g  th e ; : — rv ';: 
re la tio n sh ip  between.' conductivity ."and' v is c o s i ty , :- and Waldents : 
Eule ,{Cl) . th a t /-the: productr of the  ■ conductivity 'at'’ In f in ite  
d ilu tion  and th e  v isc o s ity  equals -a constant was freq u en tly  used 
An .extensive ;study "of th e  behaviour" of e le c tro ly te s  .
I
in :  organic -and- mixed ..so lv en ts ; was 'made ‘by- Jones -and h is  '-co~ ■ 
worker- (02, 03) * * . r  She ;range of solvents-used, was very wide* 
includ ing  w ate r, -methanol*...'ethanol* ■ acetone,- various b inary  r ; h ’- 
mixtures,: and m e n  some - te rn a ry  mixtures* 5 Siey observed th a t 
the. conductivity .-curves-often had the  -same--c h a ra c te r is t ic s  as\,-^v 
the  f lu id ity -  curves-, of- .the-, so lv e n t.f ix tu re s#  Several well** 
marked ..exceptions, were re p o rted , however, .notably, where- acetone' 
was one component, of th e  m ix tures, when th e  f lu id i ty  curves ; 
tended to  show minima, , and. th e  co n d u c tiv ity ; curves...maxima*
2he. authors commented .that, the  values - obtained f o r  m olecular 
co n d u c tiv itie s  in  acetone, with the  ex cep tio n .of lith iu m  .s a l ts ,  . 
appeared to  be abnormally low, . Some of th e  r e s u l ts  obtained 
by these workers w i l l  b© examined in  d e ta i l  la te r#
in-;-; The s itu ation  was reviewed ■ by Kraus- {043 ■ In.. 1922 who 11
|  j,
pointed;. out:, that:'the/addition; o f & second .solvent to.-an electro*  | 
lyta; solution- t r i l l -a f f e c t , the- conductance in  - that ..both, the.:. speed' I! 
o f 't  to' ions and the'. ext e a t : of; ion isation  - o f the ■ e lec t r e ly ie  w il l  !1 
to  ■- Influenced."b y  the': second" component *. - The m o b ilit ie s .: o f : the j j
ions may to;-* s f  fe e ted, fcyt.t a) ; the a lt  ered v is c o s i t y  o f  the - medium [I
If.-, the mature ■ ©f ..the ien  to' un'ctotiged' and/sr; (b) the formation ■(
o f  a '.-complex■ ion.: b y  Interest Ion:with... the solvent *U-;..In- the.-", V-:; jj
former ease. t h e : speed:' of, ito; 1 on: w il l ! to; expeet ad Ft © . vary ; :|
apprc^im stolyrln.pfoportio * to ;the f lu id i ty-ehnngo*’' , is
p /y f t o  degree-; of :.yl©niaail0iresn  also-be--considered under
' -■ : ‘ , ]:
two headings *■:■-• (a) ..it; may ..to /a ffect editor::! to  ehmged d le lc c tp ie  ji
' ■- ■• ■■■: “ . [: eenstani of the,'Solvent,, and sin ce  ..the ..-.value-;-for., the l a t t e r  fo r  F:
any, mixture Is ' g en era lly  in tem ed iate  between the values - for..:-
the -pare-solvents, .the degree, o f  io r lsa tlcm :w ill have a value-... ;
Intermediate totwean:the;values i t ;  will-have In..-the/pure-' "; ;|
liq u id s i / ■: .'■ f b3 -.; int©paction: totweem ■ th e '■ added * solvents and, electro-*
lyte-mey product: e'/solvated-or;-eoMplex--ion#.-.whi.cii-will then to  j
0m  d m  'of. -a- new, eleetrolyte#-;which,--In the mixed- solvents," w i l l  ;
■' '' ’■'■: ' ' ' - ' ' ' IFhave e ■ different-.- degree; o f ..-ionisation' from, that - which w ill: ha. vs ■ j.
in  the - f i r s t  solvent ? F •; -• -: F £ ; / -  .■ ■ :j
i-;.; ,?• tore; recen tly1 Krme and-his ".school have directed' th e ir  .!];
attention's to- a study -of the con d u ctiv ities of e le c tr o ly te s .in  !':
non*&que-ous :&xtd 'various mixed solvents* -'•■ : 'On mm toad, :tto y  ■ 
have ■Xtiwestinted the behaviour*:ofxlong^ehain- e lec tro ly te s  e#g* 
n ^ eety lp yria in iw  b ra id s,- w ith:xm riicular .reference to -th e  . 
elim ination m i . Ilia,,tetak-polni Cob . c r i t i c a l . point L as 'shown on 
'A- /c** 'rhpiot '.for a«jaeoue solutidnd^ .upon-the addition of.-tson--. 
squaoui .solvents::. (OS* ,08,: .:.G7)* ■^ •■-V-'<hs...ihe ettop,toiKif .. invest!©** 
lio n s hovo been made-into the-vbehaviouB or-,inorganic electro** j
ly tea -in  both- pure .end mixed solvents,- and i t   ^i s  th is  aspect of 
th e ir  work which i s  of most in te re s t in  connection' with the 
present work. (C8, C9# 810, Oil)*' Th& paper o f Corignsn and 
Kraus C0 1 2 } . which,d iscusses the. e f fe c t  o f ,the addition.'o f .water 
and ammonia. "on the conductivity of lith ium , sodium and s i lv e r  j
s a l t s - i ” p/^idine d s  perhaps the most pertinent* E arlier,
Burgess and Kraus (OS) had shown th a t the effect of the addition 
of amoniu on the" conductiv ity . of tetrahmtylaimstonltm p iera te  in  
pyridine wxo small aid could.he accounted fo r  by the f lu id ity  - ; 
change, and that the dissociation  constant was unaltered* .
However, the effec t on sodium, pierate-. was much g reater, there j
: • -• • . . . . . . . . . . . . . . . . . . . .  i . . . . . . . . . . . . .  !
being a large increase in  conductivity,, and th is  was considered |
■ ■ i
m  being due t o : an. increase in  the m obility of the sodium ion* 
Corignan. and Kraus-..'(CIS >■ extend*# th is  work by-, studying, so lu tions '
,.. - ■  i.
of lith ium  .pierat®,-.sodium■.pierato, .sodium iodide-..and .s i lv e r
6 6
nltrate ./ln  pyridine*^ to .which' ammonia was .added * - In ;ihe ease 
o f  ..sodium' p icrats -water-was ■. added-hs-vlhe pyridine - solution*- ■’ 
All values ;;e£; the ;■ m o b ilitie s  were ■ :eerrsctad-/f or v isco s ity  y: ;
'changesjj' and any,.effect -due.to .the. added solvent wa si-found . to  ; 
be approximately p ro p o rtio n a l;  to  ; t  ha 'concent r a t  ion of tha t 
solvent * : ■; In a l l  o a se s ; t h e : .ion-conduct snoes were . increased by 
t h e , add i t io n  ■ o f  - the' - po lar; so lvents and /.some o f : the / r e s u l t s : ;,
obtained - are shown*; r. by '
Increase in  ion m obility  at i n f i n i t e  d i lu t io n
Pyridine solmtion, 0.2H .. Cse*- ^2% X t b  "SSS/: / 'Ag4, 15%
■with respect to  ammonia
.Pyridine so lu tio n , 0*2M . Urn • .4*5£ - .
■;/with.;respect; to...water.;;- y-.v/ ■ 'h .-b;-.;■■ /k/ - - - by
On th e  addit ion of ammonia to  t h e . pyridine . so lu tion  
I t  was seen t h a t  the  /values fo r  th e  d is so c ia t io n  constan ts  .-of 
.the. s a l t s  were effected.--in-the. following ways:-’
V/br:;Lithium picrat©/; : -  \ ; increased :';■■'■;.
: y-y’/v. \;// Sodium picrate . -  . tmchanged
foilurn iodide } . -  : '
S i lv e r  n i t r a t e  ) ■ :y  ; y '
■ In the  case-of. sodium p ic ra te  where water was added
to  th e 'p y r id in e  so lu tion  ' i t  was found tha t- 'the  -d issocia tion
co n s tan t' of ; the :-sa lt had increased s ix - fo ld  when the water con*
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& m  % ra t lotf* w m  Cl *32M*. ml though. t ho pa m m  t mgs ' i n  a v&&m in the 
sodium Ion conductance ,was: relatively small*' T M  authors 
suggested that this very large increase in dissociation constant 
may haT0 boon duo to a largo inereese in the dielectric constant 
of the solution*.. (7$ Mgher then : ia $nire': pyridine).*
■ conductivity of Silver nitrate In:pyridine had 
previously, been deienained ..by toier msd Kraus {013} who obtained 
a value of A0 of 00*-9 by using a Fuoss plot - COM} which gave m 
straight line ■•.up to.'cob eertT t^ ions tof.:3:.s lO***-■. - With certain 
electrolytes; it -'was fotml: that.'..'deviations from "linearity o^cippeJ 
iSiiBg the. value.,of 32*3 for tte,,aoMlity,of the nitrate, ion • •■ 
■'.jusas Burgess (CIS)'j ir-this; gave tha; mobility - of the silver ion' 
as 34*3* h- In view of ■■the. 1 m  dielectric1'constant of pyridine 
and the -values of the ^ abilities ■ compared with those'for ions: of 
other salts*---the authors' thought - the disaoolatioB -constants' for 
the;silver salts-.rather high*"'.■■■A few of their results-are Bhmm  
•below 1 --v-■•'■> .
68
A ; A / A ~  ■c* 1: x  .10*t
75*3 21.3 51*5 2.5  .
73*1 ,, 24.0 40*1 4,1  ;
57 .7  ■' 24*0. ■:■ *8.rZ *7 ’ : » : '13.4
81:,S ■ ■ 34 .3 ’ 47.6 -' 10*lr-
80.9 '■* 34.3' ' 5 2 .0  : ;1‘ 0 ,3  ; '■
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1 ■
‘ - v ; :  Froa a raview ■ of t to  re su lts  in  pyrialn® Burgess (OS)
, j
draw: Ilit  ^ conclusion-'that'- lh§  a lk a li metal ■ ions "interact:; st pengly 
■with the solvent Ions#*- v-Sine® ■ the dissooistion^'eosstent'-of an 
e lec tro ly te  la  determined -by ■ the distance ■ o f c lo s e s t : approach o f  
the" ions'; In -the -ior^psira*.' i t : i s  to  he e^poatai that s a lt s  con­
ta in ing  .larger io n s-w ill hsvo-largo "dissociation constants*-while 
th e-ion s - w ill'h ave1 low 'mobilities.*'--, fh ia  simple relationsh ip  
u su a lly  f a i l s  In so lven ts-th at " a r e s o t  o f  the-■ hydroxylie type 
"where* '■ .due ■ to" in teract ion with- th e : solvent'-molecules, 1 m s ' may 
have- a low mobility*'"' M i in'- the ion^paira- these solvent" mole- - 
eules'-are'not--;retained# ■'- '-The- unexpected' results'-for s i lv e r  s a lt s
■.reported b f  tuder -and Kraus'-{CIS)'--'are commented m en, and Burgs as
\
"■concludes'that' th e -s ilv e r - io n - is  exceptional* in 1 i t s  in teraction  - 
with- o t t e r  molecules-*" ■' - l!he distance - between the cent res of-"" 
charges' in-the- lon-pairs" <*&* 5 value) i s  calculated by the ■
method.:of:-.fUosa.;-{CX$) .--.for,.silver: .n i t r a t e , \p ierate■  and -.-per* - .-■■■t^  
ch lorate*  T  3 '..d issociation  - const ant a /are 9 * 3 -x-lQ***,;: / —
JS ,1  * 10- 4 ,:.30 ,6:X  10“4 } , and : *s*,TOlm83 ;6,6X, ; 10*64* 13.2A: ; . 
r o s p s o t iv a ly ; ( s e e ;P#74) * , :-fha .v a r ia tio n s  in ;.tha m o b il it ie s - .; - 
and .d is s o c ia t io n ’'.constants-of t h e - . s o d iw s a l t s  cm th e  ■-. addition;: 
o f . ammonia.. i s . explained by ■ ■■assuming:..that t h e . ammonia .--replaces 
t t e  pyrldin®.,ffiol©cules ,in  the so lv e n t  sh eath  g iv in g  a 'sm a lle r  
.resu ltan t Ion , .-.while;in  - the-.'-.ion-*patr .-equilibrium -.the ...amraoniated 
1 on i s  ■ .e f f e c t iv e ly  --larger than ; i s  - the normal im . -in -. piim  --5 -,
" p y r id in e * . 7  .;; l a  in te re stin g -,p o in t ..discussed by. Burgess. si s -  the  
high  conductance o f  '.the- p y rid in lu m io n ,- -.and. he - .suggests .that 
p roton ,transfer*. :-..(i*e *.■'■©..Grottoes^chain mechanism),1’-might-;be 
.j^spenstbXe^fop.'ihis h igh  v a lu e * j i  . - , =.^  --.
I t  &b .wall teown-that.--'feoth..ammonift .-and pyridineiform  
stab le complexes with: thsr s i lv e r  1cm,. and-'the. existence ©f the 
stlv er -p y r id in e . complex w il l . . he; .discussed .later* ;■ In /view o f  
■'•this i t  seemed useful- to.- review the .behaviour-of e lec tro ly tes  
in other, so lven ts,w h ere  the.'interact ion.,is not -as great*-.-- ■ In 
py rid In e i t , 1 s tin l ik e ly . that t h e. an i  on I s , chemic a lly  s  olv&tedt 
since, the .solvent., has -only, electron- donating properties; and : :
w ill- .c o o r d in a te , o n ly .w ith  -tho ©ation,-.- i.*e-* It,.:is- a. ..
"differentiating*. solvent./ (0173* -  Other solvents- o f  th is  typo  
ar© h en so n ltr lle , -nltromethane, acetone, e tc * , and i f  i t  i s
assumed "that %he ■ solventTmolecule# a re : -the ia»"*psir#.
fliari-tM 'p roM b iliiy  of lom-paii* formation Is grseter In; such
. solir0i4t.i'';tljsii:::in S olvent s’* :w;h0r0 viha:' © fleetiva M ss  o f both the
anion and cation Is  Increased -by M ealeal sn ivel Ion due* to- the
.. formation of covalosoled vrith Solvent isoloeiiies#0 "- la t te r
solvents w e  corxnonly-"called! ^ levelling1*'- solvent& and ""ustiaily
are hydroxylle in.'typo#:; J ; V  ^ v f;— vi •'■'■
'■ ■’ - ■;'r ’:;"c;: • fh i f i r s i  -class' "of ■Solvent'&'■ -are of most-'Interest 1b
' connection M th  th e ‘ present urcrlc a t<3 consequently' attention  Mist
bo dlraetsd to  .such so lvents as aeoioae* benzonltrile* eta# .
'i;? > t!i© behaviour .of s i lv e r  B it pate In b erson ltr ll#
(d ie le c tr ic  constant « 2$) was. studied .by ltartln,(CX3) .who.
■obtained a. value o f -A* o f $3*1$ hr extrapolation ©f:"a a fetal*®
roos t>lot* "':;: |)avi©a' (C19J ■w'calculatod the Value to  obtain. AV
«■ 50♦30 with tha re su lt-th a t the d isso c ia tio n  constant Is ■
. 4*1 «.£ .
altered ito'“:f:'4V0';ac'I0 -’. further conclusions were' drawn* 
.'Acetone ha a ’been more frequently used as a s o lv e n t : 
and "consequently'mow'-data are avallabla#-:7i;i-:'In view o f  the 
extensive - observation's Mode by-Kpsas o iM U y  attention  wms ■ ' 
f i r s t ' turned to  the irork' o f th is  -school* : ''Reynolds 'and Kraus. 
(020) '.atudledi- 'the behaviour' of"' various "electrolytes ranging from 
sodium 'picrat© tO'" %®tra^butylamonltmi -salts' In acetone* but no
S i l v e r '■$*%%$ .ItieXtidoi* - Frost their .e^erimental results ,.
:it;' i s " c l e a r  that -.the :ilthiusa Ion Internets atrcsngly'-.with .tha ; -. 
solvent molecules* -amt /after m  review., ©f the -valuea:of ,the...ion* 
icaM mtmcm  values ana .vdlsaoeiat len oonatant s they:- concluded*
:‘es. did Burgess {C8)y..that :the solvenV, molecules whleh,ar®.:
;•:att ached; to* the ions -are. large ly  lo s t  ,1s- the ion-paira*.
■ that-in teraetlon  doesdeeur between lithium  ions and. acetone,;., 
■molecules,/ i s  -.further, sh©wn:Vby-a comparison,■©£. the .resu lt s .p 
■; obtained for  lithium  -..pic rate-.in :eeeton ® ad  nitrobenzene* .
■ ^.-Solvent ■ tD ie le c tr ic  *&!. ...value , . ,.■■:/ r .
\ Const*
: Aeatona ■ 25.5 2.5SA ' ' 1.03 x  10 Haynolds end Kr«i3 |n<
:: v:. ■ i. ’ . !;/;■ : ■ ■.- : ■; ■ (C2 0 ) ji;::
■ ^0  ■ • ■ . ■ • ■ ■  pi
, iit*obensen»- - 34*5 : -, 6 x 10 Witaohonke and p
t o n s  (021) |t
■" :■ A;■ e©arparls©n o f ■ results for. sodItim .and,..potassium, 11;
cplejpates; shoes'..the same, s im ila r ity  (001)* r  fixe re su lts  obtained j:
"-"by fteynolds.did not .agree ..with those of ^ -'Hess^ Kane;-. quoted-by
!Airray^ lbxst #'da.tty# teFsrlane stsd Hartley . (C2S);, and Hsynolds; .
s eonfcludad ;th*t-the-error-w as to ha. found.In the.;. fast- thatFoss-* ji
?. Kane.' ext rapolat ®d 3. A~/o"; plot to  obtain A 0 t .-. vhien i s  rot p 
■ ' ■ ■ ■ ill
/ perm issible I f  ion-rpalr. assoeiation.-.oeeurs.* I t - i s  .rather ,
d ifficu lt, eV: th is  ;;st age; %q s e e t h e  p h ysica l!sign ifican ce' .Qf.:;-the..7Y. 
low value,..of.. *er. obtained.-In ;nltrpb®n2sen©.-;fex;.Wltsoh©nk« and-.Kraus*
' : ; t a I n  sn j  review: of /:ihevbehavIouF\,'0f’■■electrolytes■.infor 
mixta,solvents the .work, o f :.Hughes,'"ana ^ Hartley':.{CS3) mast :ha 
m e n t i o n e d * It la sppropriate.-.tO'.consideryii at ft his /point: -.h 
since: among their extensivevdatch.sre .results- for.,ths■• conduct- 
ivities/Of/3ilT@r;:nHrate..:,in-;.eeeton.e* p They discuss ^.the.-two 
outstanding problems jlmHlie field of.;; else tries!': conductivity* 
one is the -.relation .--between: the ,ion -arid solvent....raolceule#: the 
■prohleis.:.of f-solyatloni;;. -the-.other; I* the relation::bet,m m  the Ions 
th©a3elyeS|..v-:tfce..problemfof;, ioix^ assosiatlon*:- It appears that V;
these two f a c t o r s o n  which .the-. behaviour- of ■ as electrolyte - in 
..solution., ultimately, .depends*, operate fin opposite directions* v s-~-- 
whloh;makes“their studyi.difficult^v..- /They. point -out-that;two 
types of. solvation*-exist#'-the .-.•.■.chemical; solvation1- of Sldgwlck-,
(C24) /-Involving--the a format Ion - of:;, a ■ co-ordinate v link# - and ::ths ■ - 
.-.dipolar..as&QcIaiidnv'-as described by.:Bora' and Sahmiek (025)* y.-v M;
, the /experim ental; method, adopted we s.-.to ssak® ism sll ..additions o f  
water to  e le c tr o ly te  so lu tions in  non-equeous solvents# assuming# 
as Hlich ( € 2 $ ) pointed out,, th a t  a small amount of water# say 
0*5^ does ..not- g re a tly  .modify the ..physical p ro p e rtie s  of the  * 
so lven t w ith:the except ion o f  t h e :v i s c o s i t y * / . Many p o in ts  o f
in terest emerge from th is  'paper* :;? Osnepally speaking the e f fe c t  
of th e ; water os the conductivity was:' proportional"to i t s  eon** 
cent ration# fn  analysis- of: the "muaber- o f  species, ■■present'1' f o r ' 
i  w ia n cs.itrs: 0*00011 'm l t '  B&lM im' iu ; methanol containing • u u  
.0*25$; o f - .water (X- ion* - ■ SOD: water taole'oules* 12$*000.: methanol 
molecules} shosrs that 11 I f  the ions were solvated exc lu sively  
w ith water the f i r s t  addition should produce a large e f fe c t* 
wMX® mbs.©qami additions, would only  change the conductivity  
to  an-extent dependent on the v isc o s ity  change*11 Addition 
o f  water to a lcoh o lic  so lu tion s diminished the degree o f ion  
association , and th e -e ffe c t-o f-th e  additions-:';, on. ■'e f fe c t iv e  ion 
sis® was considered. An estim ate was made by.using.St.ok®1 a 
law to  ca lcu la te  the change in m obility due to  altered  v isc o s ity  
and comparing i t  with the" change I n A - . v;fhe- percentage change 
in A la lo s s  than that calculated from the v isc o s ity  change 
ind icating a -diminished ion - s is® •in the presence o f water# • fh®
work includes a tab le  of io n ic  s iz e s  as ca lcu la ted from Stoical
Equation m 6  a few r e s u l t s  are  g ivo^* ( a l l  result s i n  A )
■hu- - ' ;-M L 0 ' - 
... -.- . 2  .
' • u  cm o n  -
5 .
■ - € u*I ■ ' 
n  o (01^^00-; '.L a ttic e
h iu -;h : -2 .3  ■ '7 ■ 3 #73 . = ■■ 5*10 - ■■ y 3*40 -■ 0*72
l a  / - - 1.79 : 3*27 4*04 .. . 3*21 ■ 1*01
K :: 1*22; ■-u,-;: 2 * 78 y'' ■ 3*45 -3*10- 1.30
CI V:- :  - ■ 1*21 . 2,01 - 2,11 ■ 2.40: ' 1*72
Br ■■ :■ ■ 1*18: - v:v : 2*69: '• 2 *25 ■: " 1-2*29 . - 1.92
1 , 1*23 ■ 2*45 - ■ 2*63 2*56- . . 2*19
:;U l I t : wi l l . ^seen  ■ that ;■ the ions ora smaller in water v 
than in alcohols- so.:; it • may, be .assumed. that the add It ions ..of 
water".do■"actually■-diminish the .ionic.-radii* ■ - fixe theory of 
If- Bjerrm {007};: gives; the distance • of approach,:- below^ which :-tht 
number. :..bf.-. associated ion-pairs'increases ; rapidly, - is given "byt-
'% „* £u ■•- -  fY$Isncics ,of -bhs' ions A . ,B
 ^ e » electronic charge
AS- A i  ©  . -■ .->  ’.‘. ': ' : : , v . .; .' -•■■■. ' ■.■■'• ..• - .-
., A.,E _  p * dielectric constant of the
••'2D' Kf - • y: ;; 0 i; i:-- ■ yv" ’ y 7
-:.,. ■■h.v-.::0. v -PW-f • ;X. : ! - '* ’’O I t  SlUCntl % 3 Constant •:'■
the v& lm s'for this, distritaiion tre approximately
,'-h: V-11^ 0 .*: 3*51 CJI^ Om « ©A dgl^OS * llA  .■ 7 -;:’
I t  can be seen th a t  very fow, ee l In. somo c b & b s  n o  solvent, 
molecules ear come between th e  ions forming th e  lo r-p a ir*  Even 
allowing fo r  th e  spproxlnatIons made th e re  is  thus na measure 
o f ' support fo r  the  view tl a t I t  Is. la rg e ly  the uiiaolvated mole­
cules. which u n i t  a to  form Ism** p a irs11 * the fa c t, th a t  the 
add ition  of w a te r decreases ilia ion -as3 o e ie iio n  ever though 
the  i a ti,.-so lv a te d  ions are  sm aller than iho corresponding ions 
In a lcoho l, i s  explained by assuming th a t  th e  w ater molecules
which' tend: torcongregate 1b - the proximity o f : the. ■ ids eousoe . a . 
lo ca l Increase la  dielectric.constant. which ■diminishes the 
probability--of lhe----0ocuxwnoe''\©f.--sn' ion^psir* --:
V-; ■>■ ':'y;i^tlhighea~end-:-Hartley*a'-results- .indicate .that th er e -is  
more'ion»asaoei.a.tion-;-.in'-acetone-.than in  the/:, a lcohols*:-and-that 
the ■ ad d ition ■ o f  water produces.• larger; changes in  conductivity  
in the former solvent* v./fhis e&y,bs:partly -explained;by the .; 
low''dielectric.: c o n sta n to fv acetone*--:but this--.in ltself'-..ta-net:.- 
su ffic ien t  ^ .reason $ : e*g*-nitroa9thane- haaJ b higher-; d ie le c tr ic  
constant'1 than methanol-• but there i s  fa r  - mare- ion^association, in 
the former* ■•■■ the '.other' contributory - eause is ionic.- solvation,::: 
m: Bitro-mathane ■• i s  a d ifferen t 1st ing so lventand  thus presume 
ably-, solvates only:the: cation# ■ ■ fh@-addition' of the water; 
causes an- -..Increase-.-in the also -of -.-the ions with the exception, 
df'-'tetraethylaiigaonitjxa'-perchlorate* ftats--in acetone solu tions ' 
tha :■ initial'- -condition-: of", the so lu te -can■-b e ' v isu a lised  as ■ con­
s i s t  ing of.-acetone''solvated-;cations and-unsolvate-d anions* and 
-the /addition' of'water produces a .water 'solvated
anion# : : i t  i s . improbable th at-th is..-la tter-step  su ff ic e s  to  
•account fo r  the increase in• the ion ic  sise**' and further physical 
solvation  i s  postulated* : ffcs- Increase in ion ic a lso  as csl-... 
eulated I s - i n  turn, not su ffic ie n t to  account-for the deeras.se 
In-the-degree'-'Of association*'and once again i t  ■ i s  suggested ■■
the ■-presence ;vqf,; water -neighbourhood o f  tbs ion modifies
the--properties, of ■;.the  ^-v-V-..:;;.' >■ up >:• • ■- :
U- Liu ;c.U;, One ,of'...:;th®'.:;impo2?t-i?nt ^questions i l  Hughes'.and Hartley 
leave ::wltli -no /d e f in ite : Burner Lis -.whetliar ilia • M}srrtim. ion**pair-.•' L :• 
is- o f/th e  :■ same type rss ,the Lundissseiated ?.molecule--with ■ the --v L \; 
cation /sndvsnlon .-unit@d ..■'by '.La. eoyalencyi r-/U.iL l ' L l u  ov5 w -w ;:/ ;u  
l i  ^ ■ ■ i-Another' m v j  ' important -'Serios - o f  -papers publishedr in  
1933 :1s :. that Lof- Fuosa and -.■Hraua-L:{0gS); /;; those .■ papers. extended/ ■ 
the /knowledge-..of • the ./behaviour,o f :.e lec tro ly tes net only .In o/■ 
mixed /solvents t e b s l s o  in: -aqueous =.'is©lutions„ ~and-:.lntro.dnc®d> 
in  /addition ta. the oconcepl vof ;I©n~mirs* / the-. formation: o f - trip le' 
and. .quadruple - io n s» Thej .'made ;.obs©rvst lens m  . the 'non**- •■ L 
dnotiritioa' -o f e le c trolyte%• m ainly ,on Lsn^stituted frttnonlvm  
s a lt s  such .as/ t etro^lsoamylsmmonim: nitrate *•• to  - .solvent a w lm e . 
d ie le c tr ic  .constants .yariedvfrpmv2^S.;.to.i70* ■ ,T® ■obtaiu.-aueh'a 
w ide; variation  \ o f ...d ia ls  0 t r ie  .-const ant ;:the--,solyeni£.u3Cd -were: u 
various- binary mixtures o f  ‘.bensens^. ethylene ■ dioklorid.e# - Is 4. 
diexan and-water,.• the la  a* two ■■.being most /used* t Lfliey.-. point-.■•out 
th a t;whilst ^ the /inieriorile. a ttract ion theory - accounts.; for the 
Influence' of /d ie le c tr ic  '■ -constant in  .-solvents, of high-''dielectric 
constant t l l u  is  not' known to  what ex ten t7 interionic - forces are 
concerned in ...low ■■.dielectric constant: solvents* end- it/w as to.- 
the . elucidation  of this/problem th a t ;th e ir  In vestiga tion  was:u.-.r*
directed*.':' From th e ir  resu lts-th ey  plot ted leg  "A " ' - l o g  C 
curves "--and f^ a  d th at-the curve was complex w ith . m number of 
in flex io n s ': ©nd-minima. - in pure dibxas but became progressively  
le s s  complex ■ m  t h e . concent ra tio n ' o f -water: increased * /'Ultimata- 
ly  the . minims,,disappeared: at 20$.-water, the mixture then having 
m • d ie le c tr ic  constant o f .13*:// fhe co n tro llin g  factor  seemed to 
ha the d ie le c tr ic  'constant -o f the .medium,' for the form of the 
eurtrss and ■'the : value. o f the conductivity at a, given coroeBlroticm  
i s  /p ra ctica lly  tha- mma whether/the: change -.in /d ie le c tr ic  constant 
is-brought about by the/a id  i t  ion of; water or .-of ethylene d i-  
chloride# .f  he d issoc ia tion  ■ const ants -.-of the s a lt s  were ' da rived 
as: an exp lic it-'fu n ction -of d ie le c tr ic  constant la-terms:.of the 
parameter?-!a*f "..previously mentioned, ■■assuming that /the assoc!©.-*' 
t  ion •-was determined • by Coulomble ,forees ^.see vBjerrum '«* {CS7).^- -.l 
It i s  ■:t o " -be expected - that- th a . value ■ o f /this... parameter w il l  ■. 
depend not -only m  th e ' properties i of the constituent ions, - but 
also: cm the/properties-: of ■the/solvent#  ^ - /In general the more' .•- 
in ten se .-'the f ie ld  round ■ the ■ ion"$he greater will fee: tha value - 
©f-z ta*-«,-: -. The ■'solvated 'ion i s  pictured us'having an in n er: 
so lv en t: sheath.- of... firm ly bound - solvent molecules, . and ©n- outer 
sheath. eons i t  ing of/* layers' o f molecules le s s  f in s ly  bound,. u n t il  
at .a' moderate ■•distsnce.Lfrom the .-■■centre ■& solvent sa leeu le  may 
assume a. random- or ien ta tio n * .: Thm e ffective /d ie lec tr ic--con stan t
of the polarised solvent s h e lls  w i l l  ho lo ss  then the bulk
d ie le c tr ic  constant so- that i f  two such ions approach the 
Coulosnhio forces between / them w i l l  be Ificrc* ccd* ' On th is  b a sis  
Puoss end Kraus f a i t  i t  reasonable to  suppose that the contra 
to--centra d lo t a nee *a* • roiXd' lm' Xo«3 than the sum 4 f  ') o f  
,ihs4?auJU of th s fr e e ly  moving ions*, -I , ..,-V-p.
, Tho pro’ l l  o f :tho sp e c if ic  e f fe c t :o f  the solvent In ' 
e le c tr o ly t ic  dissociation''.was a lso  studied by Ives',- (029)' who 
determined th e  co^d a c t iv it ie s  of th e  sulphates, m&lsmstes and . 
substituted  ^ lon ates o f copper, f in e  and n ickel in d ilu te  
' so lutions of pyridine ' i n  water* (sac p*7^ ’)* Riley and Fisher- jt
{030} had previously observed th a t  copper* melonste%&s a very " jj
.-weak• e le c tr o ly te  compared w ith  ■ sine - malonei®, whereas ■ copper.. L
and seine • s u l f a t e  wire of equal strength*   fh is  was attributed j;
by Urea and Riley (031) to the powerful conoidinating tendency .: jj
o f the rrlexiate ion , which, withvthe help o f -ilia-high local*;
. isa tio n  of charge on. the copper Ion, i s  ab le-to  ire*’' down the 
ch e z t  !i': o f ' water iol« a ale s n ©zmually o olv  at ln,g1 the ca 11 on.# I*h3 i
abnormality o f copper malcnate might bo expected to  disappear !
..In...a’'so lvent - providing a mors, -.stable solvated- Ion, ■ ■&, solvent v- 
such a s  pyridine which ia : taown. to- haire a - h ig h ' co-ordinating: 
po r^ar# L The con d u ctiv ities' were ■ corrected fo r  the v iscosity ;  
of the solvent- and thus .’the -change in  m obility o f the Inert ions L
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(a s ' Is shown; byHiev constant value -..of A i l / f  or-.-potassium chloride* I < 
where-; y  -u-w,-viscosity ef-;.solveot .-^audi -^ .-:»■ v iscosity .-o f water)/::.■-. J
although;.. it . I b .-realised: that;-.-this-. correalt#xt- w i l l ;.not tea complete
■■ ■ . . ■ ■ . ■ ■ . . .  . . .  1 . .  ■ :
i s  eases where.,the,solvent:;..internets strongly ...with the cation*:.:,;.; ■]
- ■ • :
Xfas and :.Bilcy-;.conclude that:, the ..increase -of ...conductivity -of •
the copper . s a l t s : o f:tte;organ ic  «ei4s -represents .err increase ■
in.; Ionisation# ^whilst:- the''.-decrease ten■■Conductivity.;shown i s  the |
ease- or tbe.;»lekel.malaaaietea.:-dus-.te a m obility chsii.ge* --^ ‘.tate j||
examination" of ::the: r e s u lt s .- obtained :t or copper.- sulphate ■ showed a 
' •■■■■’ ’ ' ‘ ■ ! 
sharp .decrease in; conductivity indicating 'Bn., in i t ia l  fe ll., in-.the If
m obility; o f v the ..ion--;;followed tey -a -.slight.■;, increase 4n& t o ■ 1.aortas- ll
ingteeniestion* omali In extent- ow ing/to,the .elready-;exteniive ;-
dissociation.', o f the •salt#.-:* The - decrease sh^a^by^ho./.-eor^s*;/.- - !i:
ponding ;Bichel: salt.rwas ::interpreted.; as/.being due to ; s>. decrease
in -mobilityjs -any increase in io n is a t io n . hoing: iso: s m a l l - , a s - t o - |j'
’ ■ ■ ■ ' . . .  - j ;
be '-.entirely.: masted# ••:•;•> the .-..sine sulphate-: showed--a s l ig h t;; r is e  - .^
Ifi. -conduct iv ity ' and -ultimately:' a tta in s ■ a .fa ir ly  .--const ant -;yalue . 
Of..-. A l L S i n c e  .-..all;, complexes." studied,- by-tea conductivity  
methods, appeared ■• to: be", h ig h ly  io n ise d / Ives ..-considered -that :;the h:- 
formation‘-of- * ...complex! sa lt  > on addition o f  .-pyridine, to a solu* 
tlon ..of a copper sslt:.could./lead.to-'an-increase in. conductivity' :| 
by^an'Iincreaie-'in'iionisation^ - : By ''analogy tee 'indicated:, that tee  ^
81
high"'conductivity bf eopp-ar.sulphate Xn"water 'could he; -attributed
to  the formation o f a complex s& lt* 1b;so 'fa r  that the mechanism 
■of. solvation. m&y wary' between orientation. o f the d ipoles and 
chemical- -solvation* - [see '"Hughes and- Hartley (pc£ )X;" : fhe question  
of th e ' r e la tiv e  co-ordinating power of the anion, and solvent 
towards the ca tio n .i s  discussed and from the experimental - 
resu lts  i t  i s  sh ow  that the ee-ord lasting  property o f 10$
Efiieous pyridine l i e s  somewhere between those of the isopropyX-’' 
i&iloiaata and ■ m&Xon&io ions * ■■■’• A - 'p rivate eommuricrf ion from : 
Professor H*b* B ilty  i s  Quoted which s ta te s  'that the assignment 
of a d efin ite .co -ord in atin g  tendency to  a 'solvent (p articu larly  
.a mixed o m )  is- hardly -permissible*'-.except' possib ly  under''' 
r ig id ly  defined conditions * li any facto iS  must pome in io 'p lsy y ’
the ch ief of which i s  s ta t is t ic a l*  involving the re la t iv e  • 
probabilities' o f the - occurrence o f  su tiah lo  conjunctions o f Ions 
and 'molecules ’for  the formation o f undissociatsd molecules end 
stab le ion-solvent' complexes,' In 'relation  to’ the prevailing ' ! 
conditions of/concentration of the reo-v.etive species# V A :' 
further--factor' may W the s t a b i l i t y  o f the solvated ion# ''' I t  
may be- that the removal 'o f  one solvent molecule .from the co­
ordinated sheath - i s  followed by an 'immediate: decree so in. the ; - 
s ta b i l i t y  of - th e . Ion system* - I t  i s  suggested that .s high 
degree o f association  in  e le c tr o ly te s  o f the typo w :u  ^ay be
due to  two pauses* .sInertness t!i®
'having m: greaton co-ord.isstlng-_t0BdlfiiO3r(thaa,--t5i0. so lven t« / ■; /Kere 
tM  .■speeifle 'characteristics: of .the ions w il l  Iisto f u l l  play, , ,,, 
ana the individual d ifferen ces due ;:tp. different- anIo*:s tr i l l  X#
a p p s r e n t * C b )  ;;Ths groater ro -o i^ im tin g  tendency^ o f ,the -■.;-,, ,, 
solvent -_an .-.compared .with that of the anion, sp ec ific  . ..,,
effects...ere net ^apparent*.; / ;. -. ...:;. ,/m, /, *
cannot bo; taken :m  d irect e v i l  one®; ■-of. the-properties of .tht
ions wiless-it can bo proved /that, the im$ ■ are ..taking a greater  
control -of /the /d isso c ia tio n . than./the ■ aolvent* .and -It,.- i s  also- ■ 
clear that: ■- a - solvent: ■ which say - be -/a ,;t  different lo t log ;solyent*s,w 
fo r  - one: s e r ie s . of . cleat rolyt ©s may - be a ^levelling.. solvent-1? for 
another sarias*11; vy/// • renv'-n .1
s a l t s  does--:not-;go-, on;:in.ere&sing- ifp y r id in e  I jo a higher 00  ^:■>■:., 
ordinsting :■ tendency than .vrater-..is - answered /by .tne ■ .fact ■ th a t  .the 
a c t iv it ie s 1*,, o f the l e t s  Increase./due. to  decreasing•? 
d ieX ectr ie:constant as ,i) 3 pyridine concentration/Increases*,.,,.
w h ils t th e - a c t iv i ty  .o f ilia tm dissoeia ted  molecule remains mr»- 
changed* •■• [Compare/• B Jermm end .Xarsson .(C32)f ■ Brdhsted; £033)*,
It;-is  ■ thus-;.clear-that2the., behaviour of- mt e lec tro ly te
.The (Question as to . why the eondueiivity o f copper
Hammett
ThO; f 8Ct .that.I Baft 16J/ ThOffi&S..and: .'Applebsy/ ( 0 3 5 ) “W 
shearod t in t  : miiamiB' so lu tion s ■ of-.-pyridine ■ appear ito:'-.ho' b a tte r . 
{lissocigting. so lven ts than the:pnr0 :..pyridln0j^ls.:'-e6mment©a'T2;po!i:-. 
by:.-Xvss'snd/.sttentlen';:..iS'd3?OTn-'to ihe-..dise-.ov©ry -of * aXden,- -v- ' 
Attdrlsth:and■.■:Birr- f 050)v that 'both a lte l iH te t s l-s t i t B 'and s i lv e r  
sa lts -o re  not---0om plstely-dlasooIated 'lh':'pyrldina|f "the s i lv e r  
s a lt s  ihavirg - th©--highestconduct ivity*. - : It is ' suggest ad ■ that 
apart: frost tha fac t .■ that.■'-■ ths s i l v e r ' ion •■ probably has a ' great er  
elcetroh-aeeeptingtendeney fsse  Koch {037)1 * these d ifferences  
srast he mainly due-.to .variationsv.-of'- ionic--act iv ity -; as a fu n ctio n  
of.loniC vSise ■ In a.' so lv en t" of:; lew -d ie lec tr ic  ■■constant*"■ -Xb : 
other/.worda^ ■;.inv-a .solvent-of low ■."dielectric constant t 'e lec tro ­
s ta t ic  ;forces - governed ■ W" Coulomb * s  "Iw ■ became' o f ma.Jor im p o rts  
area/as ^compared'with*ca-ordirative11. • forces which.-are. chemical 
in "mature# ni /:.:/u-h/;
-.a./h...' *;?■ ■: Anothe-.r.-factor-"-tending- to  make pure'pyridine a solvent 
o f  ..comparatively small ion isin g  power is  the 'small tendency - - 
which-It- m a t possess to  - so lvate onions;, ■ since -it has * donor*1 
properties on ly'■ compare lE ieh  {038) who found -that' anions were 
l i t t l e  •■'.©o l v a t c d - i n ' ■ p y r i d i n e " v - f  ,;-
;:■ i - - - / - -■ ; Recently dames ■ {830) studied : e lec tro ly te  "behaviour in  
a ■ variety.■■-.of-.taixed ■■•solvents; u sually  water rich  Mixtures*" - ^ho 
f i r s t  e lec tro ly te  studied was a higher valency typo,"' vis* ' •
lanthanum * fepricyanld© In  binary ■■mixtures ;'-of/water with'- dioxan, 
acetone! -ethylene /g ly c o l/m& ethsn&lt(C-40)* :■ n T his/particular  
sa lt  ■ wsa - -chosen?;- as ' it  -behaves■' as-'--a■ weak--- e lec tro ly te  -in  - .water 
and ‘ the- & i s  sac latticm* cons tent ©su be determined with-accuracy 
by the conductivity-:method "(C41)« Farther measurements-wars 
theh'made-uaiiigima^e.sium-'euiphate a s-th e-e lectro ly te ' {€42}* , 
la  ■ th is  s e r ie s ;- of--measurements ■ glycine .solutions.,were .used as "h 
one"of the ■ solvents*"-m . such/solutions-have a-.high-er--dieleotri.c-''- 
©onsiant/than-water* --'-■:/■- of /-:w .w,-.: ; h i - y  v.w
• ■/■:': -:--lt--'wae'; pointed ■ oat "that'deviations'-from the- lim it lag
Ghsager; eqmsti m  - {043) - In  many- oases could h i / accounted - for  by;- a 
the assumption-: o f■.In com p lete" d issoc ia tion * -wFor-a"number-:of 
s a lt  S'- ©n: adequate' explan&t ionf- As* provided' by- the : purely ■ e le c tr o -  
s ta t ic  ■ Bjernim" theory of/. ion«*palr -formatlost - w i t h :- other, s a l t s  
t h i s :- treatment ‘ givesf- distance" o f c lo se st z approach-.-©f--^  the - ion s  
which; a re ' considerably - l e s s ; than-.; th e ; corresponding ■ stsas o f  the 
crysta llographiesrad ii end'-it i s  probable that the-'d issociation  
i s  not: 'completely'determined by Coulomb forces**-. ■-/; {-Compare ' - 
Wiisehorke; anci -Kraus''-.1'a* value for- lith ium -pierate - In'BitrcH* 
b m m m t p*~7\: o f  ;i h i s  th sS is)*  lames' thought- ' t h a t ; a .'knowledge
of ■ the ■ behaviour- of sa lts , in  mixed, so lven ts would provide' /;.- 
inform ation/as to  the variation  ©f d issoc ia tion  constant;w ith  
dielectric'- constant,/ and'-that. application’-, o f ;.th e : Bjerrn&'^taoss
equation {C27# '.C2S}-;.'would "indicate th e  type/-'of •■■force Involved  
in -.the A on-pelr form ation* ■ '-In''-all the'-;ea»es!;-iw ® stiga ied ''b y  
X ames th e ': v a r ia tio n  could be’vaeeowfited - t  o r ' s a t i s f a c t o r i ly  "on 
e le c tr o s ta t ic ;  gro t ^d. *; / / ■ r "■ ;-//■ . hr W-: -Ocv -^:/ ' /-■//-/,;) V;//:'- -■
.■.//■a.;. However*: whenrwiBilar experiiaorta. were mad# with ■
copper sulphate, '■ sine- sulphate:: and •.elnc,.maloh&te '-in mixed”v 
solvents;-.: (0 4 4 ),-fit m ss ■.■found-that7'th e  simple relationship' based 
on-the assumption:, that p u relyvelectrb statie'forces mam operative, / 
no longer held* .:.r .;in th e  ease o f -/the .melonete -. i t  ■ i s 1 probable 
that the-.ossa elating-' f  ores s ■" are ■' *chelat ing*'^-in-/type "and ■ i t  ■•■'is - 
to  be-Aexpeeted/'that'- BJerramts- treatment-/should/fall* - with sin e :|J
m 3  copper '^ sulphates :-lt ■ i s " p o ss ib le : that aion-soi vat ion - i s " m  : jl
important vfaetor.'-in influencing the" s^te'1 of-'’change? o f-d issb c ia -  
%im  constant/w ith d ie le e tr le  con stah ti;'';'--:'';t3hfQrttmately': i t ' i s  i;
d i f f i c u l t ' to  ■ reeon eile  ■ th is  view o f : varying 'Ion* solvation with f
the .'.behaviour'-of ■ lanthanum ./ f  epricyimid© where "-no: rea lly -large  •"" ■  ^| 
changes Kin■; It ./'appear- ■ o b  change / o f - -solvent * I n : addition, both " : j;
with;the ■lanih&mua f  ©f ricyanid®-■ end the two sulphates* ■'the /-" 
W a i a e u - - S t o k e s - p r o d u c t r e m a i n s  approximately constant z |P
■whatever, .the relative-.'."/proport ion /of th e " two “-solvents*/: "'This j :
-  j :
constancy.-In d ica tes. that the e f fe c t iv e  - ra d ii - o f the ■- fra# 1 m s | 
undergo - no great change# and i t  - i s  quite ■ probable that ■■--an • in ter - ; | 
eh&ng®"of solvent 'molecules '..in. the ■ Ion -solvent - .sheath occurs. -• - \
when'-the.-second■■solvent Is,added* Xi.was concluded that-no- 
marked'specific- Interact ion e f fe c t s  occur in  .-the mter-»rieh  
. b inary. mixtures s tu d ie d *. . In  a l l  cases a *pl~reelpp0ee l d i­
e le c tr ic  ''constant* cm we; Csse •.'Wytme-^ones {0455* T.oolwyn- 
Hugh@s(C46}3/was"-drawn'.:snd...'fjames.:'stalest - >
■ ■ '=-.*th@ sim ilarity / and /regu larity  o f .the : p i-  1 . curves
• B
. indicates th a t'" decrease / in / d ie le c tr ic  const art ■ i s  the main ; / ; 
fact or'-'.responsible fo r  decrease- i n  IC1**:"--- / ; >■:■; / -u
zz'z /The,curves fo r  sin e and copper sulphate- are-almost
■ 'coincident# -'and--in - both ' cases : the increase - in - pi .with; decrease 
in' H is somewhat ■ greater ^ than"- predieted $ the reason i s  not
.clear# although i t ’i s  of' in terest that the lanthanum fe r r i -  
cyanide curve shows sim ilar but smaller d ev iation s* . I t  i s  • 
•■•suggested that, the errors.sy® brought about by the u«8 o f the
■ bulk d ieiectri©  constant\in  the Bjemxa equation*.'" ' ith  zinc.;
• malonate' the. 'observed - decrease of K with decrease in d ie le c tr ic  
constant• is . l e s s  than, calculated* ■ Similar behaviour• i s  shown
■ % :r organic a ©las in mixed ..-.solvents. era i t  / I s  p ossib le . t  hat; ■ such 
behaviour- i s  ch aracteristic  o f -coispou^as containing covalent 
bonds-- end 'that' dissociation'' constants. are ".less. dependent' on
- dielectrie"'-'constant when';association"i s n o t  determined. 'purely 
by; Coulomb ■ fdrees* ■ ; James- points out that Ives - (C29) end . .-■ / 
y©nes,:-'Konk: and:Davies' (C47) showed that d isso c ia tio n  constants
depend. mainly.; cm tf§.: fa c to rs , ■.th e , so lv a t iom energies-, end ■ the/.? | 
energy; 0f  :; iB:ltraetioaT0f. tlis ions*-; ' ith'weak s a lt s  such m  
sine.melon&ie*- the: energy" of--interact.ion-px^vallsV^Bd no ::v> 
solvent"..ejoieenles■ ®m , Intervene between.;gmicar tend nation* >■* 
f  ith: the; stronger e lec tro ly te s  d i aenssed - th e■;. internet Ion i s  m eli 
weaker: or$: ion p a irs; a re ; formed between solvated ions*
Before; proceeding: fmriher#.;: reference., should perhaps;:;.- 
he;. made to.: the: re su it a .quoted;, by .toelwyr^IMghss; in-, r e s i s t  o f  
the-.ps-,^ i;;- plot; '
. fv
•o 'A 0:{ ^*BTlrE)' against 1 fo r  the ease o f s i lv e r  n itra te  in
• U
various so lven ts, fhej re su l t9^ e r e L i s h f i p e m t •; : -h
Solvent  K: ' ■ .   AG°... '   '
■ :' ' i l o   1 .1 7 x i o °   " ; -as : :
■ ■■■-■: ■:,:’.,.,.CJI OH l ,-■■' : ■ ;g.LS' ■* lo“2.;: -  ■ ' i -  ,*2297 y. ihs
............C ^Q S  4.42 x lo”3 +3210
' \
The values--, o f :ihe:-.dissociation constants earai those given by-. :
o ■ !Pevies-.(C48} -:.hat ;.the:flgitre taken ::£or w ater was that: at.:IS 0 ■•.: ■- ■
o
w hilst the, alcohols values, a re : those obtained at 2& C* - The 
d issoc ia tion  constant for. s ilv er ..n itra te  in  .water, a t : 25°0.: i s  . .; 
given-..as -.1*47, by D avies and /-Bobinson ■ .(040). and.on ree&letdation* |
0 o
A 0:■.. beeomea *208*: /. However* when A Q- was plotted . against m
1 .(see fig *  p*0!0  ) it-w as found that a r e c tilin e a r  relation*
5 .
sMp wa;i obtained which- suggests-.that^-ths*.. plot i#.-notvsensitiira- J 
tOc-«^ito.larga,,:ehan^aa-.\to;S.*- c^ S’rom thejslops of;ihe XIno ;■»■.; j
v a l u e  f o r ' . t b e / s r a a  . o f  : . t b o :■ ; b e ■ c a l c u l a t e d * 7 c ;- l v a l u e  j
Of S*C>8xf -;.ia v#btttiBM#-;,<5ompar  ^ with i#ST5l ;4etarmi&etl .from;-;:--- •■-» ■ j;
lan ie m ob ilitlea*.: and .-.ifoelwyo-Btghes concludes :_thet ; this- :,value j
is-;-independent of the solvent* - ’ - :;j
.a-.-:..;.:^ a:j; ;; ;fta s  r it  ass* bo:: seen that sltlio: xg'i many data are a v a ils , 
■able ■: tm ^general.,- theory - has! been; advanced to,-explain .■ the ;.- : -,
behaviour- o f ; e lec tro ly te s  .-.inv mixed .solvents ■ o f  ^ -.varying id io lect r ie
constant *3v'"-\vSh VUA-IC ^ 1 ? ' i/bl 3^l3.;\:, 33:;; — .3.3; 3 ; ; - j
3- ■ l^v-rrv-it -is -generally  accepted"- that■■deviations- from t h e ?-: - 3 j
simple .is®bye~!3&ehel^&nd.-dns-ager-equations ■ are mainly.-due'.;to'. ;:v- !
incom plete-dlssociation © r ■ lon-palr. formation#^batv.the .role v:.-.;f 
solvation  p la y s ,is  not-.yet! e lear*3.:.^  The-.aain^ocmoluaion.ils that 
'icm~pain formation depends.on the-sise-©f.-.ihe'/.ions*.-and--the 
function of■-'Selration',.iS::either,-to.-,increase,the -.siae./pf ions 
©si henee'daorease-; the-.ampunt 30f:.-l«m.,assoeiation^ or.to-m odify  
ihO ;d ie lee tr ic  -,:constant. in -th e ;.ijBm.ediate-,vieinity rof ■,■ the -.ion-.by 
orien ta tion :o f d ip o les w ith : a --oonsequent.rchangexln the..- electro-- 1
static--forces, between”t h e ; i o n s v  f-33-3 3;^ vt; .3
V:-. 33..■■:3 . ; .  u-one -obvious.-...requirementvbefore -more complete ■; theories j
can-; be, pat: forward .-is the ..provision o f ; more,, data.; : fo  th ia  end 
the ..present work- was commenced end i t  '-was,-intended-., to continue .;•
... I....... .j - '. .,
the wprk b f dames oil**} by working with organic-solvent- 3
rich  t iB s ry 'mixttiFos 'ln sttod  of w ater-rich mixtures* Sine® n 
these|Mixtur®s wlll'fcWe lower dleXoefrle constants than water, 3: . , ■ ■• ■! . ' ■ • . 3 ■, ' '• :| |
even .uni-univalent: e lec tro ly tes  w ill bo re la tiv e ly  weak "electro-' |:j 
Xytes - (see TlossKare* <paoted by rwrray-Xtet, Gatiy,'McFsrlane.. 
and Hartley J02£)) m §  • i t  appeared th a t the scope, of Ja ie s1
■ • • 1 1 *1 ' • ’ .................-••.............. 1 • : ............................................... . !
studies using ;2-2 m.d ■ 5-3 * e lec tro ly te  a • could possibly W  .• 
extended by using 1 -1 ;electro ly tes*  I t  vbs decided to  eoneen-
■ Ira te  on electron-d©netlag solvents* e*g* d iffe ren tia tin g  
■solvents which would solvate only the cation* Such solvents
are bettsonltrile* pyridine* acetone, ..etc*.; With these solvents 
in mind s ilv e r  n it ra t ©was chosen as the most; su itab le  e lec tro - 
. ly te , hseauso* a) I t  Is  reasonably soluble in: orga&lci solvents, 
and b); I t  :i s  known th a t in teraetion  between the s ilv e r  ion mM
pyridine molecules is  strong, while te s t one and dioxins w ill
■ probably'have weaker In te ra c t Ions with the s ilv e r  ion#
, ; ^|-■■--ifhe’existence of the complex Ion Agpy* . has been
! 1-3' - ' ' :*■’ .; : n •■ ' ' *■ ■ ■
■..demonstrated on..several occasions*. e*g*. by Wopd&an and Corbett 
(C49) from re su lts  of the ■;d is trib u tio n  of.pyridine between 
hour or.© and anueous s ilv e r  n it ra te  (CSC) and by Schmidt and 
. H eller from»•conductivity and transport number, data (051J*
'■ a .. • • _■ _    : !      .
■ fu r th e r  evidence com &  £ 1 0 a  the  work _oJMToch (C52) .v/ho from
» . .* , ...... ■ ,  . , • r ' '■ ; I
measUrcm*ts calculated the dissociation  constant of the !
V 9 0
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complex* mad more recently  Britton mad Williams (053) have 
demonstrated th# ex is te n c e ' o f such m: complex from ©Xeetrometrie if
stu d ies on the precipitation of hydroxides. j;
' I n  1013 ¥osburgh and Cogswell {054} made measurements |!
o f  the s o lu b il i t ie s  of s i lv e r  iod aie , sulphate end breast© in |:
dilute pyridine so lu tions and from th e ir  re su lts  concluded.that I
•i» *
both Agpy and Agpy. existed,, w ith  I n s ta b i l i ty  '.constants o f' & , . . .  . :|
1*0 x. 10~2 ;mncl f*S:x ic f^  respectively* .■ ■ - 3
- '  f he tendency o f  the s i lv e r  don to  ccsaplexes w ith [
amines i s  discussed at m tm  length by'd* BJemmt (COS) who ■ ,
points out that pyridine and i t s  homologues hme a r e la t iv e ly  jj
high a f f in ity  fo r  sx lver ,ion s m i  f a l l  in to  the same group m  ■ !;
ammonia and -the primary amines*" y. f > -
Ho such evidance'Ter complexes between the other 
so lven ts t o  be used , v is#  -acetone and l i 4  d io ^* *  and the  s i lv e r  
ion 'appeared .to have be vu: reported* h -
fha-' choice o f  silver nit rate as s ' solute ■ in  conduct­
iv i t y ’ work . has. been made by several authors but their observe.-* 
t i e r *» have ■ u su a lly  been made in:”;pure";organic liquids* or in  
solvents containing relatively l i t t l e  .water* This does 
provide* however* a certain'amount of data which:1s shown j
belcw {a ll-v a lu e3 rt 25.0*}#: m
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\  Slue® J* ..Bjerraa suggests i l i s t  pyridine should he
considered to  be- In the oXmsis* ss  mn2m-0s1l .11 in  00 fa r  as 
eoaipXesrforauaiion with tho s i lv e r  i m  Is  inM snselt the oorres- 
pending Values fa r  lle u ld  mtr^iis. s i  Is  a lso  shewn above*
;:f ■ Fron the fig u res  it' i s  seen that tho d issoc ia tion  ■
constant show® n t  endeney to  .decrease with t’cor^msimg d ie le c ir ie  
constant ta t  exceptions which suji^&t that ottoar;
factors art a lso  Invoiced♦ ' fhst Irreg u la r itie s  in  the variation  i:
7.. . . ; . ■ ■ ■  ■ w  • ];
of dlss oolitic© ; constrrt with d ie le c tr ic ” const mist 'can bo t o-/* j
% plotting 35: {or functions of 2)}.-against % or p£* {@00 p%* j.
^ 4 - ^ ^  ■ ■ I* - A p lo t  o f 3) against X -g ives asoiaewhai random j! 
d istrib u tion  o f  points* «rd no curve was.drawn* - {see p* ^4- 5* j;;
I f ,  however* pK was. used ■ instead, o f X the p i f i  shsm  la  fig#   ^ if
■on P» c\v  wea obtained and- th is, suggests that benaonitrll® i s  j 
■exceptional! In its'behawiour'towards s i lv e r  nitrate*. . la  order- 
to  complete th® picture* the pit -«* 1 curve was constructed and
- - - _ B
is  sho^m In fig#  on p* -9. ■ I f  a .stra ig h t l in e  be ■ drawn ■:-<: 
through the p o in ts representing the. pZ in. water, .methanol and h 
ethanol • (cf# f ig *  p ^ o  1 It at ©nee become obvious that pyridine*j 
ethyiors diamine and bem senltrlle must be regard e l as the ;
-exceptional solvents#. • t j _ ■ ; ■:
': Arfurth©r study o f  the .results shown.that wide; f '■ 
variations i n ’ A*y ' and "a* occur showing that changes in  the

a  urea
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©attort o r  ::S0iirstion xmut o^c *r* :m% i t  f t  proMbf a; th a t':
these cca iir ito iir t 6 th»'virx^ gsier ltle» -'in ’the ^ plT- 1 '
,  . , .  .. - ■ Ucurve*-" ;-’ V; - •> : c. v^v.^ - : v.: —
 ^ 111 the'values Shown ' in-%*m': tab le  toy#  bee»robtained m
the h eels  o f  be "liasijpuet-*
fir#; si" th is  point to  to r t ia o r  f M i  sort o f  #em jlts would "be : 
obtained II* -It-wort - s i l l e d  Ue-'iaiolie^tiea' ^obiMmtog s'eova len i 
Xintog3 e*g# a t ^aV sold# i f  -the e s s e . o f  ••fowl©* so ld ■ 1b &q$ 
did3Eau"^ iO^ w t t i r  t o  Is ls a  t i  an-©x&®pl©'/ it-ls'>f©imd - th a t ' the 
d issoc ia tion  ■ sous ten t I s ' of' th e order-’ o f ■ a ■ hundred'-tiiaea ' greater  
t h a n i t o  va lu e predicted b y:th eB jerru a  troHnont*
|0$O} end tome# -tod'©one' fCtXl^jv^ -Bcwever* where' melds art 
eoneeiTOiI another fast mat be tshen'into eousi&eratlon,. vis* 
that the state of aoXvnilon o f .the hydre^eu i  m. wm*%SM with 
aolveui^ea??poslt Ion is  ad&twrss of organic solvents with water*
r-
see Brim## stid *
flma I t  would appear-that the variation  o f li with  
d ie le c tr ic  constant i s  influenced by. two fmetopes-
(m) changes in  the ex ten t-o f so lvation  ©f the solution*  
(b) nature of. the l in a g e  involved in  the d isso c ia tio n -  
association  process* 
ivas (C29) t o t  hIiowb that a great deal o f  inforrsmilos could to  
obtained by a t itr a t io n  technique* - In h is  orig in a l wortc he
added to  aqueous e lec tro ly te  so lu tions of "known concentration* 
u .solution o f the ".same s a lt  concentration in  -pyridine,' md 
mamatired the conductivity o f  the various mixtures* ■ This 
technique was adopted; In the prenessi work by using 0*00 O'* r 
so lu tion s o f s i lv e r  n itra te  in  the various solvents* 'end- i s  
described- in  tort X of t h i s ' section*. •-.
■ However# i t  la  unlllsrely that quantitative re su lts  
can ha obtained by the t itr a tio n  method# mud to  th is  end 
d ila tion  runs ere' necessary*. D ilution  runs in  various binary 
mixtures o f water with dloxfta and acetone are- described and 
discussed i s  Parts IX and XXX‘of th is  "section*' ■ Finally#, a 
review of a l l  -.results, is- given in - Part: If*. -
i j .
f i t r a t l o n  t % i m -  f o r  s i l v e r  n i t r a te  ana
 ^ sgitm ether salts in mixed -solvents
TO riailoE o f conductivity
o f «• s a lt  with solvent composition fess been <mit# widely
invest l if te d *  A iiisjsbiir o f s y c t^ s  h a w  feaen discussed fey 
icr®ma (1X1)1 and feavies t e ) # and a iy p le s l  s e t  o f eurves,
} I .••'■ / ’
f ; ..'- w*' /
reproduced from "Conduct!rity o f  Solutions11 fey I » ia i i  i s  shown.
■oa p* "fei ; * s\  The e le c tr o ly te '!»■. th is  particu lar exaasplo i s  
letrseihylsOToniun iodide at a ' concent r e tf  on o f  0*00125$ In  
various binary mixtures* i t  esnfe® m m  th a t i s  m
i ' ;
Marked sim lltrity-feotw ftB  the ®mCitt i v i t y  mirrss tad 
f lu id ity  curve o f  the rixod solvents* i M i i  i s  a lso  s&gsm*
i « 5 \ • f ,'/b.';. C\ * * ; ,r :.-.: 2 . i- •.:, • .- ,. - ■ • - - ■ - •••;- ' •••-•--•••
However in  many other systems no such s im ila r it ie s  ®m sbosm* 
fo r  example>i f  the r e su lts  efeiiilned fey Ffeoss uni I m i  (IB? fo r  
the conductivity of 0*0 totraisoamylermoni^ m n itra te  I in
! V-  * ■ ■ - . • ; ■
sfueous d tossn  s o lu t io n s  er® plotted s j a in s t  s o lv e n t  som posiilott*  
the paints !obtained da not l i t  - on s. s in g le  cur?## In. feet*  i t  
appears th a t  two eontiinm ua .«m rvss; could fee drewn through th e  
p o in ts  end th is * h a s  fec.cs done_ on' p* I ox * wfeero i t  can fee seen  
that, ilia  two curves In te r se c t  i t  « point .corresponding to  
approxim ately-!?  mol* # dioxan*--- There seems t o  fee l i t t l e  
th e o r e t ic ® !J u s t i f ic a t io n  fen - such a -d isco n tin u ity #  as.the..-  
d ie le c t r ic  constant o f  th e  medium has not r is e n  s u f f i c i e n t ly  t o  
ceuse d is s o c ia t io n  o f  t r y  fan *  p a i n  o r  m olecules* s in e#  th e
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H20
100
0  . 25 50 75 100
A Composition of Mixture (Per Cent of ComponentB) B
F io . 19.— F lu id ity  of Solvent M ixtures at 25°.
(From Kraus, “ Properties of E lectrically Conducting System s,” 
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H20
0  25 50 75 100
A Composition of Solvent • (Per Cent o f Component B) B
F lo . 20 .— Conductivity of 0  00125JV Tetraethyl-Am m onium  
Iodide in Solvent M ixtures at 25°.
(From Kraus, loc. ciL, p. 190 (1922).)

f enemily/soeepted. .vslus i o r - iM ^to m m m  in a<jueou& M m m  i t
Krsua (100# alt*)- JaiBti by stra igh t lira s*
f to  graph a lso  4 .^ -f  i t o  f lu id ity  «r>‘**r© fo r  dioson . \
wstor nixturos const rtiatod i r m  %im data &f flto iss {&%) end 
Owen' and ’ s ta rs ' {335)* misi iK& toopreetod conduct Xirity ourire,: 
fli© u f^ eron e la?'the */Xf8~ solvent ^ospoaltloTf1 ©umre where?? , 
i s  th®. v is c o s ity  o f  the solnlloh* and ^  the v is c o s ity  o f atftteond 
solution# h e irs  «ssurted..to.to that o f'th e  solvent in
m.ml% dilute solutions# Oneh a eorrc^tion, us already discussed; j
r ' ""■ r ~  1 • . ■.. . i ’ : ' V ' s
on p# *° * i s  to  correct the m b i l l t l e s  o f  * the I© m  fo r  simple j
v lso o s ity  charges# However, It ©im ho mm  that no slwpit
groetor i t o n ' tM  ehsngo vhieh occurs in  the ease token I m s
tt '  shout/40/&. wstor* any oms#:tto; iissecla .ti© « would to  
ex.ooetod to  shew & continuous inti * the range under
d iscussion #.... ,fM refops the..oxperirtartol. points o f Fu©ss and
i—
M lstionsM p hottoen the v iscosity  rat the conductivity o f iM  -■ 
solutions-iO ,io- fco -oMartod*‘'slihcRa^'*it TOSi to  romoieMred ‘tout
the m&erosecrole dielectric-conatonttohanges f m m  7S*$ to  f * l
 ^ . " ; ■ :- ! ' h i - :  h : '
Lie© tornod end Owen {BSl and 'ttep lo f CXiTlj which is  r a c h -.' 
B avios.{12)# ! Th© d!ssinil.*srlfct»a are not confined io the
b#xof>:i Eolations eta.ltoJ fcy toons and Kraus {loo# c i t* ) # otocsa 
plotting- t to ; figu res for  other ©ohoonlrattcno of tho totra ~
i^oeiiylamitonlum. n it  rate g&w© sim ilar -curves*

DIELECTRIC CONSTANT O F  AQUEOUS
so u r n o *
DATA~0F-44ARNED -  AND
m
AKEh LQF
hh
p e r c e n t a g e  d io x a n
r t ^f emi ng,  t #  a n o t h e r . o r g a n i c ■ tmm% that 
&e*,io*o -  water -  e lly er; n itra te  * s tosn studied.-f 
Ids}., tiifegmgii '-x vv> ,
The re su lts  ere shown i n  - g^pha drawn/from the
figures ere:;im:. .p#JJI * # vf ils®- ilicOT.iS',iha nniaity-fcttrve hm ® $  
os'data- taken frars the ;:.Xnterr&ilon&L. Cp£tlcal^¥ftKL*.-{l*r nC J* ;:.i 
Os®...set o f;.resu lts , 3asmeiy>ths?s#.^at «■-» 0#00I# were-corrected-: 
for* v iscosity  changes tad-the pl0t,:;©f A|agaiBst seiyent ■.•■eom~H
nc^iiiers 1c shown-on f* 111 * • ••-: On the following;.-.page; is.-:shcra 
the variation  of,d tcleetriw .. constant w lth -so lven t ..e^apositlon'
; , j .  , : ,,. . . . . . . .  V ■ ..: . . ...' &  . i . . — :. . . . . . . . . .  . i ■-. - - . . - .  - .... .. ■-■    *■ "
as fo 'v  d by.Jlrrrloiv{B7)« Gaee. tVeim h§ ,m ^n -that there
is  ;.»o simple ,re la tion sh ip  hetwecn . f lu id ity  m  Edi eleetrle-eQ n* r 
Stent, ..ana the conductivity.. o f  the-solu tions* m h .
: ■ ' . . f .I n v e s t lo t io n  ;o f ; eiheriaystema. shovisi ■ that -in 'some
eases' ilia .ism duclivlty - and f lu id ity  curves were s im ila r , w h ile
;  "  —  —  ■■ '  ■ ' ■■■ - ' ' ' . ;
in other oases the curves were .w ry  d issim ilar* . T* It h i
«coopted th ct the, l e t t e r  ,vot|ryee; are; obtained .when there ,1s-assm
type of lntcroctian-.-batweeu. the..eolute. Io n  end.; solvent .-:■;::,.--t^
moleeulee, then th e  such a: s tem  should provide
information ahout .lon-r**-, solvent .tot.eraetlon*....;.;;: Sfcteh- en '.iw estls^
at Ion. .can. be.- esrrtad omi tiaing ^ .m odification o f  the t itr a t io n
.teehniqua. deserihod.hy. lv ee  ( s ^ p . o  great la  claimed
fo r  this-method" as-'it i s  n o t  poaaibXo to  measure th e 'solvent :r 
corroetfon d ir e c tly  .on the' se lu iio n s  ussd#* ;- lit /m il■.eases Manic 
runs '-were mode'’bn'solvent m ixtures3in  ttio ahaonee ■ o f ■ e lec tro ly te*
and sin ce  solvent# '-were rejected -whis* did not l i f t  a low • 
esiougli eordsctaiaea,- i t  ■was'- cbiosidered'-' that- the ’ res1stm co o f  
tlim e  tt i^ n ^ s'o o u ld  1 3' used to  d c to ru l^  solvent eorreqtion-s 
without" introducing larg^ errors# The ;'ef fe e t  ■ of voitis© ©hsitges 
©n;imixing the solvents eou li net ■ b e ' ignored urnd th is  was -dealt 
■with"by m k i r g © s l y ’ few additions o f  stock' so lu tions in : any 
one" rma so" thaif the volume-' change wr a ' r e lc liv e ly  small* ■'; The 
volume: ehange offset under those eDndliions could-then be ' 
allowed' fo r  by" the -use: o f " s" correcting footer# ''" The v&Xties. o f  
tlrj be** motive t l '  c thtuf ©btfelnod were then plott&u g a in s t  the 
solvent •■ composition* G? 1 rf order to  cheek 'that' the use ©f the  
Volume" correction cw erfbed above was • perm issible, a s e r ie s  o f 
fixed'-points was 'ohttinodvhy preparing solvent mixtures o f  
Immn  e x p o s it io n  and d isso lv in g  in  those mixtures su ff ic ie n t  
silver , n itrste i-to  t ;;O*Q0QS!t so lu tion , ,s a i  then measuring
ithO':e.Qnduetivlty o f these.-solutions# :■ I t ,:wss .found that the '; '
vfixedpoints,fitted.-;;the etirves obtained by the t itr a t io n  i 
technique w ithin experimental em >r, end the form er m m Its". ; 
sre -included in the general results*-
Tha various systems studied w il l  eo&sld&rsd timftr
#0partts,Madisff^ fcii*. tut possible. the treatment. of the 
result#"for «ceh uf^-tcn i t  t »  s  ^♦■..: A mn-bcr o f curtns fo r  
®mh  lim pgr m ixture are sh e m  nr-i i~*clo v i f a  so -u w .t correct l«jit 
curve and p lo t s  o f lco a d u e tiv liy >  f l u i d i t y  end d le la e tr l*  e&n&iani.*
■j1 '-■ ■ -  . . . .
tliir#  ava ilab le* ' against solvent composition# Xn ^'5p * if0» tlxn 
corrected v isc o s ity  i*o* ^  It filco alnnr* *o*3 in so^a 
iho re la tiv e  co n a a e ilv iiie i;:  r e la tiv e  f lu id i t i e s  and re la tiv e  
d ie le c tr ic  constants l i e #  the/->a.tio o f  U* value ©f c r » r t i ty ; 
described in  the Solution  to  t T>o /s lu e  of- the (gaantlty in- pur© 
solvent*1'" In certain  1 m tenets these l e t t e r  curves give -a - >; 
iomu’.vhat b etter  Indication o f th e 1 •’'Condition* o f the systea*v 
for  p ira tica l purpo&os i t  *oa oft on convenient to  mho m v f 1-- 
large~scaie p lo ts  in  order to  ebtaim the values alter, n iti the
tables# denerally -these curves are not sheen* lee:s< .wo the
• /
reduced sc a le  graphs adequet ely i l l u s t r a t e  the a^fcv^a under 
discussion* .
In tables XIII, XXIII, X W I I I ,  XXXII and x m  ■ \
the v a lu es  quoted as i  are r e c ip r o c a l measured ■ i
e lec tro ly te  resistances#'
1 0 9
' tablB  XI- ■
Conductivity of S ilv e r  n itra te  in  Acetone ~ Water 
Mixtures *’at~25°C * •' ' ' He s u its  ■ of SQUIILXS B9
c ■■■■/:■■-" f i x  '■-■■■ percentage"1 o f " Acetone
0.02000 ■0.1414-..
0
.'111.62' i
25'
78.79
50
■62.97-
■ 75 
53.04
100
o.c i c . > 0.1000 : 116*82 81*82 ■64.34 ' 60*05
d. 00800- 0.0894 10*08
0*00300 0.0707 ■" 121.16 85.70 ■67.69’ 63* SI 10*56
0.00250- .6.0500 ' 123*2?' - 85*00 68*50' 68*34 11.57
0*00125 ; 0.0354 "125.73 .88*24 71*12 70.63 12*08
0*00100 0.0316 "12f*43 91*71 70*60 ' 71*28 13*11
1i\ V Table t l% :
fisco3ities, of '.Acetone later Mixtures ' end Corrected
i  t ■•■. -
C onductivities at 25°C■ * ■
Bata froa In ternational C r it ic a l fa b les
Percentage
Acetout
VX- •
w
V - 7 v A■ * - " \
A
O ■ OC  i 9 C
125.43
fiso o a ity  
A  "poise.
■
■ \  V % ■  '% :T
0.C1328 -'J'- ’ , 137.11
• "  -  . . . .  ' .
0.01241 . ”■ 97.71 I
' ' ■ ' ' / * 
0.00722 • - - _ J, . 57.52 ; ^
V
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m
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. . . l i i r *
NTAGE A C E T O N E  W  W
. iiJc: ay;!! t  j y i>/i ^ n_|wErjE IHHih uliis lS |
, ACE' EONJ L;i- ^QLU‘ □C5i^ SLLr^ t ^  iffilf^a|i FEE* *t f
O F  , VISiCOsiTY CX>RRiECTION: I ' ^
PERCENTAGE OF ACETONE W/W
iiiHi
OF! A C E T O N E  -WATERCONSTANTD IELECTRIC
(AKERLOF ; D T )U RI-S
R
DIELECTRIC
CONSTANT
m
PERCENTAGE A CETONE W /W
?yridire ** \ 'ater Syatem*.■ ■ ■' :v 0 > ■. : •.; :,:
w«WhVMn^ u^wwrinwwwi>i!gwwMir»iwa»>y*tfif iwi wfftn'i'imwin*.^*^
■■■■ ■ TM.r p&HieuXer'' ayatem'waa €h0g0tf:siBe0 i t  -tes been " 
s h o w n ’’ o w ' t a r j r  i W - t M  f e t o r * a t i o n  b e t w e e n  t h e  $  l i v e r  '
lam end pyridine m oleculea■i& very" etiw g*  It having bach 
d e m o n s t r a t e d  i h r 4  i o ^ s ,  p i i r t l c u l n r l y  / r n r w *  * e r J / : i  *r* s o l u t i o n *■ * *• m *■
■ I f  t i l l s : b o ; v t ^  ' * C ^ l  a s  a n  i & s t r n c o  o f  i o n ^ s a X w 4 i o r ^  i t  s l x m l d  
p ' r o v e "  n '  m s s f i i l ' i y s t s t s  - f o r '  s a t a p i  i p i S O l l  p u r p o s e s *
' ' ■ " "-—r-4 f M  c^’1 ?i i € % i f l t | * v'0 f  O liver hiiy&tevi s :' sueh mix! 
t e a  b a © a : s t u d i a i b y  S a f e r i i v # r  s u i  ? « m  i p t e s X  f B l 0 } u u i n ^  ■ 
rather eQrcehtx^ted"'eolutieiia‘--'vlKV■ 0#03i#'; >vfhay also m 
m %'' * "dilution ■ ran ' in &■■ mixture ' ©obtaining■ 18*§; mol* % pyridine 
bat- male ■ no ^alemlttians'm '- t in  experimental ?w ln m *  ■ : Tkmj' did 
!*w over* diseuas their ' } cs 4 ia  te -t i* 11 of -the $® lm iim  o f  the 
ions* find th® s i i s  and'■'peierlaaMllty-of the'Ion-'tend'aolvent-r  ^
'molecules*'' :-; the-'latter p a i n t : i s  ■ dealt' w i t h  -In";a ■ rather more 
general 'way by KontnM4nd Boclrrls (Dll) who's*ctf that • the 
$ b o m s o n  m i s  d e a l i n g  w i t h  t h e -  r e l a t i o n :  t * & i w e e i » -  d e g r e e  of  : ■ 
d isfee ia itfe ’:isnd' dielectric"Constant -of 'fee ^aainn w ill rot' hold 
if"the' si&veni&''«r@" seme type,- hut-'they 1 ** * ^
an$^u i$m  m  - l w  th is  i&tier <^1*3 treated mops' exactly*
f h a  r e a ^ l t s ' - ' o h t a i r c d  In f M i  w o x t t  " & r © S h o w n  1 b ‘ t a b l e s
XIII t@ XV1X |>*a# -\3A - # ■ with accompanying' graphs on-
The f i r s t  throe grsplis shir? iho Solvent eswaoMe&:-*nirve on my> 
d iffe ren t socles ir-d i t  can bo aeon, th a t iha addition .of e v e ry  
SmSll.' q asrtityao f - pyridira'- to  t e l t f  causes & most mmxfesi- increase 
aonCuetlylti ef.lfce mixed solvent*' th is  yreoomrbly. ism 
■or iso 3' -..by-.--thev.ferBmilan.- of-itbe; pyrl&inim: loti vhieh. tut* at w ry  
high.- m obility £ seo httrgc-aa, fB it) ”[ :*, .:;■ fha > rsxlmist in  th e , con«*y. 
'#astiv ity .cnW 3 in reached. at. r^rc^:imately;.-.t.TOl^^... of. 
pyridine nniitlwvalue-/ibsm-■slowly-■.falls w ith-ircr -ing . : 7 , 
-yyrlilm r ' :v-::;-.o;: v : : - '
a "r;,oi s-,,.-:, L b ^'^:'■ graph ehm m tte  conductivity of the  -;; -■
";0«0CCC*f Solution:- o f a l iv e r  M irefe* together with- tha- f lu id ity  
m r x  > fo r. th e f solvent-; mixtures constructed -from the imi# ■ o f ' 
'i3m z% m ^:^hQ lo  and Hunt {BXSl; ClEil-urd Hart ley*' Thorns -and r  
/niichey: (BIS)# - I t  eim t^ V th ©  two curves ere  r  i t#  x
s ird lr .r  in  sftnria eXihough t:v? eonduciivity ryn* fbb ta. i s  *rc«ca 
m ro  rap id ly  then the f lu id ity  with 44 * 11 eddlticna .of .pyridine*
tha graph 0:1 p# 4 o shoua © plot o f  - a^-; ■" aca ira i solvent coxa^ - 
position  wh 3ch shovra thc t in f r e t  th ey 9 i s  c ; very rvrhed i3q«* •= ,. 
- - .e ro a a a  i-.iii-.f 1 w o ^ tlw lcn t conductivity of t* s i l v e r  n l t r e w e  - , ; -
&olut:Uft when a l i t t l e  pyridine la--. »d6<WJ*! 1b the /region of. ■
S»*B 'molf h there i s  a/tscrt&ln .aenttar-'of ,;er?>erlnar.tal .pointa ,
"hilt :xt immt hexramemhared that - in .this-, region n--.large #ol¥ont 
"eoyracticii .imn ,.to -be ntpplied *md .that, the .'.fluidity Is changing
4
1 1 6
' W 4
■-.J
3 r Refspsbcs t  o' p« Vi t 1: si tov  ^ thnfc a - tha
ftriwoalty- eow w ted  ’equivalent eondaetlifity osenps-^iidn only '
;0,l\ n o l* ; % o f  . -pyridine Is  adJod* As pointed out*-by"!vea (DIG)
f " ■ / V
the-j v la e o s ity  cl i*r-t 0 is- not ,-totMly com tated for* lay tho twe o f  
, A | o ^ Isen® e o a s le x ■ f o m s t io i i , and i t  i s : possible th a t '
where? roX-aiiTOly lergo thongs® nn Usscribed nhotQ do eeettr that
i- ■ j : \ - . . ; . ., ■ - '
th sy  EBf-.lsroti t i  © trot by 'the forrm tion 'of-
■ ’' J . a  ' ■ ' -; ■•"■
f - '  i\
eo n d u o tiv ity  end d io lo c ir l/
eo^atm^tei'frai"' theXdola
0 constertcurves* ' 1 ^ 3
of 1703 C m T H -
M - 7- ■  - ...■■..
thtf wt o t i v o  viscosity clocro&ooo m c h  mono rapidly than either 
of^the othop functions what the concentpotion of pyridine is
pia^ihonsb* not 
r t X m t i ? # d i r t r o * f" f H s  *.& tfc’-cn to ind icate 'thet  
£h|■ adiitiofi-of to' m s; o^isoao'- ooXution’ of silver- ’^
»iti.rotoe‘roouXt0.;i«"tto format leu'-of e.^ complex ion er*M • ■ ; *”*
whjljch has s l o w e r  mobility ?than the ei&ple op the hydpcted ■ 
sIXjwr ioni' -tlm -protooins'the lowered "©^uivolent canapeItivily 
olhtho solution#^ ,.vfhe.liability-'of -tto vi0n then decreases ca tho 
fluidity of tho solvent dacr-ocaes end begins to Incron a 3 cceitT"~ 
fluidity inci^asoi ' opppbilmattly"SO isol* a :
l . Vl . .. „■'. ■ ■ -V :
,T; .3  'incnsaS'f feowrsp is not :as;"rspii3 '* 3  tta ralsiiva fluidity
\ ■
1; iECPc-'PSt s in e s  ineroeaad a sso c ia tio n  will...be © ceurrinctfna to
\ <! K - \\ 1 ^  - '■.:■■ "> ' V;,.;
\ 1 - \\ ■ ' I J
\  i ■ » ■■■!' l.\i\ : * \ . / 1'
t ,\ . t  . J  i \
’ ; ■ h \ - M  !! I \ 3 /
■ i \  ■ ; '
£h# atassller dloleetrle constant.. of-the wdltru Ifhfortumi eXy,
s i th is  stage I t  i s  not pfuSlMo to  decide whether the fan pair 
£s:'sf :ih t  type or %VJX
To teat the hypothesis that- ;tl^ ■ sadden..decrease in ■ 
equivalent conduct ivity 1 j  brou;* t it  oat by cw~i«*x forrtmiiet* 
nw^’io Internetic# i*w* cilvvr ion v<~4 pyridine
ulos* s t e l l a r  e x p s p l in ts  to  t  hc***e *lr 3c s’jl^  r fi ?* oopsi W5' re 
with O*0OOS3f pot^nln® chloride and *a5u* n itra te  aoluilons, 
r * to-a pyridine tr'* central ion of !  /&* -fh©'results ®pe
Bhmm,.in T$mm x?2XX to- S l l # whilst iho e w i  eoast»©to# frm
those -'results ©re on p* Bi~$ * I t  c;n be seen th»t the value® 
of A^&'"fop both s a lts  i s  f a ir ly  constr^fc ovar the composition 
rango studied, w h ilst the \*1  m  lo r  the r e lt i f r e  ccmcnctiwitle# 
(soe p* UtT j 11© close to  *K> l i v© representing the re la tiv e  
fluidity* In tie  latter diagram the values sttsdimd for the 
r e la t iv e  c o n d u c tiv itie s  f o r  OyOOOSP s i lv e r  nitrate are  a lso  
shaai for  raferenoe. purposes* ;: \w -
; .. ., fhus i t  w i ld  np *©t;r that strong  fon^soXvent in te r*
nails© ear bs dotnets! fey s of the tyr© of c orlmnisX curves 
described nnd i t  was lippm! that the wothed *. sxJ  mi,as is  e.p;lie* 
th is  to  sy stem  where the Interaction not so i r i t is ®  m  
which.-exists, between the s i lv e r  i m  smd pyrl&ine TOlee?iles*
m
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' . f l i t  e x p e r i m e n t a l . w $ u X t - 3 , © M a l n B d - j f o r  t h i s  z y u i m  v > •,
arr-shown in.:Wblm  xxvxxx:%&. XIII- wlttatbe -eer^e© r id in g  mirrea--
r a ? p * ;^ v:':%\ -;r:,:fl^ rB o X lfS rt:; p o r r e e t l m ^ e u r v e  OS p* r^ j  shoisrs th a t - :  -
tha.?aoi*i*®©tiosj:.':ts ha..-.appXla4'c?t - aXlvaic*""'  t is;
amall t ifO ::!■■ I.:; ;a r :aaO\:,;; ::
Cv- a  a t  .;■*• On t h rt f o l lo w in g ?  p a g e  I s ' . a h o w s . th a  ■ v a r ia t io n  o f  
c o n d u c t i v i t y : . o f , t h e ' : a i 3. v a r : m i t r a t o . : ® o i t x t I © * S | -  f l u i d i t y  [ d a t a  o f  
:■> £/won and •, Waters C i^J J # and d l e l c c U l o  eensie&i
d a t a ^ f *  © w e a v e r s  " ' a t  e r a : :  I  I S )  t u r n e d  v r d  C u r e s  { c l }  t t o r l o f -■
0sX: Stort {DiXlJ and i t .  offts W::sa^-' that -.th3.-fXuidItir mm a ..-;: 
c ^ a i ^ e t l v l t y  r a t e s  d l v e r s c o  r a n l C l y  a f t e r  a  e c & c s r . t r a t l o a  o f  . 
iO Xt w il l  a lso  bo Boilesd that I ha eoriim etlflty
■ourvs does not exiond beyond t2  mol# a dloxsm# arutrihis- i s  
beosuse the s i lv e r .  n itra te  waa 'not. e a s ily  aolnhlo In solution®  
aoiittlnlsg mort rdlozan# ' One particular aolmtioo'i  ^ obtained 
in ;ai.’aolutlon::-<sost«tinln>; only 3 mol#/# o f .water Imt ta li' oilya  
aftorr-prolpng©duahakihg:«ad,i»h0n a ' eorr^spondirg solvent miisimr# 
waa so treated#.' Ihs-ysonduetlirliy. of lihiS' solvent ' mixtmra «“3 
found to  inore&s® ■; w r y  markedly# ? "Another..- in terest in g : feature  
of the  ^ system'- .Is.: th a t ,the -. eondnet iv  i t y  i resehes,' vary: low w in e s  ■ r 
at about ^-.mol* Indicating that-very: few ion®-are a.
p re s e n t in 'th e :s o lu t io n *  a : ; - , : . ; . - , : '  ; ■ t . ■ . ; . .
p* i U - s t o a  i to  r s la b l  j conduct laity# 
fln.Xilit:y#-,mncl i i t l t e l r i o  constant m r fm $  ■ up to  20 acl* ,3 ii& m i 
the thro© curves are quits o l^ a  to  cm© another* / mva th is  
eonoontration  th e  f l u id i ty  r  dlvoygos from I!#   ^V.a; twof 
in th is  rsspset th© system sh w i imrfcei s im ila r i ty  to  the 
ethanol ** water ays tan alrur y  c,*,o©riV*** a.
Another s im ila rity  to  the alcohol-.waifi* system is  
seen whin wt study th# 11A-? «** solvent co&poslilor* arras  on
S  Q
p #alfcA. 9  whsrs ©no© again i s  tn  i n i t i a l  incroflso I s  th e
correc ted  ©cmduetlvity fallowed by © slow deoroe^* la  t h i s
east, towevtr# the  value of / ^'v0 bocom©© w ry  s r r l l  s t  70 mol* $
of ©rg&nle awlwnt*
I t  would thus nets possible to  drrw conclusions
sim ilar to  tl  3 , 1 ^  ~ fo r  the eflxnol ** rntwr nysto^  ri
l a v  between t i c  rolsilv© f lu id ity  3 rol&ilv© ^onVieV*
iwity surf#s sbov# 20 rol# $■ d lsssn  is  «cc**% d to  «* vaiicn of
the  ions by dioxan molecules*
In th is  ease tbs cVo I t  a tr ia  coast ra t of the meites
plays a g re a te r  p a r i item  in  th e  ©qu&ous ©lcoh,ol solutions# m
is  shown by the  low equivalent conductivity r n ln m  in. the region
a a>
of high, dioxan eontsnt# F u rth e r V  V i n i t i a l  yis© i n  th© A “vc
curve m j  bo token to  bo brought about by ini?p©ni»cl ton 
n o b ilit ie s#  wldcli may w ell bt c* ^  J by the saltlr-g ** ©tit 
effec t duo to the s i lv e r  Ion*
« o  ■ r v » - • *» «f , t  A
Cc;iu'i t^i¥itic3 of Zlz:::n > &iar» I'JUVaroj fat® aalrtr.t
Oorrsciion Cte
roi* £
Dlozan
0*000
0.410
2*01?
*t *iw%*4* i
* r  #  V  M
*  oW‘
*  f *  „£AV#’4¥
15,70
r1-*^&*w *WA*
**■ W  \j * * V
f  * i o ‘
*'* 1 t&wsT"
** **A *
%*« «*4» f «■*
17*2 
17; »
16*8
*tJf* ft 
.*4* ^  iff. ^
;*0I f
10*1
8*4
■&
,4ft ..«‘f* 
**£ .4$
eo .m
* e** <•*$ '■■•^ A
m*.. ftt
^  * ^r*
:V «>» #
w  #
<•"•:•* ?
A  v ‘ ^  W* 
100.000
■iguerwww<i>*iiiij»OTwa.
i  z  lo7
" . - I-mmm
'A3
0*40
0*16
■0*10
o . 0
. f m* W-v*
0* *> J
v  *
Tii'bis tar:
Conchotirlty of 0*0005?$ s i lv e r  21t**t* in I I oa n 
T.'stcx* fixtures#  :- -' ' -:x ;
* lU  ? . A  ,-ir: . K sletlvo
tv-h -/.
A EcX&tiW
Dioxnn Conductivity VtloKnn CcuuiiotiTii
■; 0*000 131,53 J—l.OOCT’ ;::: ; 02*93 *8? ■ *?-■ ■ 0 * v&4
. 10*100 130,50 €5*01 1*10 . ■ n Ana V * Wte*
> *  "5? rv***»dta*Sta# * a*? 74*e& 0 .-v \ „ /\ f \ '■> r» *»W $• ** * ^ o
■n * i^%
-.. x* «* '-'<■£ H I  *73 :':? --'-OtSaa "
5*503 99*30 ' . 0*753 ' ta*s?  ::, ° * ° v 0*0002,
7.C17 CC#$E /••"I €Sf*&4k * w  ,. . 0*01^ ’ o.a ori,d
JL w# v5*^ 73*99 , 0,002
•» ■<?■» .<•«> .** *fo ' vf 0 *W . cwr> . 0*477 y. .;•» - ;.
fr*  
<&*** *•*# * f.%n
A,»A; t'-.''-
23*CG 49#c^ “■■*-:0*380 ”- ' ’ . ;■ ;
5SU71 S3*73' ; »::©.272 yA .:  ^ -■
40*17 30 #10 ■" :; 0 *180 A,■ u;
41 *35 *5 StH? WjfS* : 5;;:; ! ;" ; ".
47# 90 18*72
t^ n f*/sV V'*: W*S* 
*?tt . 1 I?,
13,80
9,83
g, io$
o * o 7 i .:
■ 7 - f *  < 'V X 3 A S'
f’oiElue* irli7 of 0.0’fXf! filror J'ltrnts f.;i Dtecprs 
HlxiisEO  ^ C o7^ et# iv fog* ¥ is 6 0 S l |f  CfesBge%
^xth ft * iatiT'3 x -iu id iir  o.f -.tte so i^ e i* . 
I f e i i i t f  iirts  from CM} Qwtn..®r$ r t r r a
ah'OJL# A
X&O £B
/» r* ^*,, t
f* "t 4 '
*#4' 'V ' ^  •**». >v3 -
%>?' $1* :0 5d^' 4
. A'» *«?
ft ft **
/* rf ■* v # * 4,
78,4'
ItaXstiV-3
Fluidity
1,000
0,5C5
0,547
0*457
0,452
0,453. 
0.507 
0*53#.
o.eis .: 
0*701
A
JLAJl # 
111.21
rn a *>
v  ^  #  t*< t
c m c o
y* i.«* (n<^
♦  WM#-
S3.61
S3. 07
f«fr A VO#%J * W*J.
•** ^  *»&' «y*7s*diiid* #aJaS
'■*s >*7 **AwsO # -A
2 4 *?"3S f
3.10,0
0*1 “AS■&
t . '■a.
" ®'  3 ibdc'i'-'
*$«■)» ou+\?m
.plolsctvla Constants i~'* ** lz$**vm t i t lv a t ra ?  C y its n ts
-of, M o r t r s  *r£fc*r 'TiiitF *. , j * -'  - :;.:r, a....;. ■>
,. .. I. -  ■; .■■ ;. .1 ■-.:•... , . .  ■• ; '
t*1 )O t  . J ? a t  . .C B S  I n
I  i ; : :
? 4<"< vtt&
, " i » -« ^
 . . .  . . .
: -JfJ
■ j ■ Br*a .'■: 1•—m—■  —■-'•j-
OtOCh ■ ! ; f*5*^  *s rci- "1
■ ;■ : •+* --far**} 6* #■ £*&>■$*
■4 » DC is
*h f .  -
ll*CC7- 
.. 15fr&7
s sU t s ;
- - r fe : ,—:• , ^  • - .
D2#4a9\
4I.C03~
s ' i * w
: ■; Q -;
tDor
•■ ■ ! ■
 i...
SfiDS.
CpiW
51*00'
> *■» ■ c,ft
% .O mf
1 7 . 6 9
10.71
’ Iff "jfe> # iJQ
» ' f * r .
1  Mi?# M a l t § t  F lu  
Ocr.
; 0*807' v 
■"■' 0*774 ■ •'
:' .O.CC1 k . 0 
,"■ 0,547 ■'
■ i: 0,433.J  . ■
; 0,32® ;;;■ :
; 0,225 i:
■r'p*07o;:
l..rw*'7 :
i t n
PE
RC
EN
TA
GE
 
DI
OX
AN
PE
RC
EN
TA
G
E 
DI
O
XA
N
M
O
L.
 
PE
RC
EN
TA
G
E 
D
tO
X
A
N
f j "  mm w  *  . V 1 /;  >  -  • . , . :
In tqi'SQri$ asottms ooXiiilerss ttrs tiocplttzCo of f l i t " 
f lu id ity  chorda la  rcaeh proctor thsr ih o i o f tho fiiolooiri®
r o r s t t ^ i  c h a n g e  iv d  11. 113a  h o p e d  t L a i l f  t i l s  0 „j! *<i fci W ^  VC 3 
Investigated in  tti^ mr-i 3* already described# ififomstion aa tn  
tea rolo plejod by f lu id ity  f^a d ic lee tr te  e^ntet *1 r tpte h®
.fM. t^ptrir *teX result©.'er© t % e 1 in Colics PCtelX to 
X3OTV ’ On'p# ll®f the rd w t of s i lv e r  n it pet a
so lu tion  ted f lit  f lu id i ty  -of tho solvent ten b© seen to  show 
very l i t e l*  c h ila r ity  but tho corrected corO^ct ivH y ete-vc 
Cp* I7X) sitxotf# t t e  ansf .©h&r&otari&ii©& ms itioio ©ij^&oy a§§^ 
er ih c i 'fox* t lm t e d  ** water ©yctcn teJ dio :<m ** water iysteia* 
fht graph ghmiMg the rci&iiv© d ie le c tr ic  ecu*oast# f lu id ity  
imi or/tetei.iv liy  i s  ote ” m  pm <71 t e l  i t  etn bo i that in  
tfeis system t ? 0 etirvaa do rot rp^oo as © lesoly m  fw- the 
uqueeue ethanol #r dloss&n selutlcma# However one© again it 
lies boon suggested that t t w  i3  ral* f  see tone, where the 
f ltx U ity  » d  conductivity- curves aitftete*. ion solvation  i s  
occurring end that the rtXailwo conductivity remains ©t © fa ir ly  
Mgli value over a wide yang© o f  © c 2t one - eoneentrat Iona ’bccfuno •
a f  IM .M g i flm lciity o f the iioXvenl.* IHtlmtaXy l m  ■•+ 
nosooimtion eeccr© an# tho e c r e a t iv i t y  t e l l s  r&tlcr tear
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Tala non «* eqtteoaa cjatsm prwod t o  
d if f ic u lt  to  XCTOStis^ta *3 both ll^xlcln  ere errtrosal^ li^gro^ 
people# l varttor# ^ it lo e ir ic  conoiari chain ig  not ^siM hXs#  
end the only f lu id ity  dote* that of kanato^ iked a rr1 ^r:t 
)» la not very oxiaioivo*
A mlvonl correction curves w.a ob ta in ^  in  ifm  nm m l  
m nror tn& 1b oho on on p# I*? I f end i t  onn ho seen td t  e t  ©IX 
eemaont re t long tho connect ion io very cmXX*
The other crephe representing tftia oy4ta% hliw r  
fv en  tho re su lts  oho-xn in  *Z®bl®a XXXVX to $ZX3X$ ana sTiovm 
on pf&.* H7 ~ t ^ o  . -
Coe !t conductivity -  solvent ccKinoeliion* curvo ia
oho;ca on p# «m<3 I t  can bo ooon that in  tM a cystous tho 
addition o f a XittXo pyridine eauooa a m at tcartotf inarw so  
In conductivity* Xhia in i t ia l  Increase io sheem noro eXrmrly 
on tho loryor sca le  ^rm%x on the next paye, -when I t  become 
clean that tho addition o f  only 0 .4 no! £ p7nMS.n0 causes 0 
1 0 : ^ 6 ’ Increase in  conduct i v i t 7# k!e> corrected v is c o s ity
curve on p* 184 can to  divided Into throe lir o e y  auctions# 
k it i t  ia  f e l t  tha t th ia  la  p artly  brought about <>7 iko fre t  
tha t thoro is  In su ffic ien t v*.*~osXty data to  rxke accurate
. Interpolations; eonoc^ncntlT tbo correcting fatter ®ppt*L®&
i u  not slrtiya to  bo reX loi ^ron* I te fa w r i t i# ;l i i i t ts l . .  .te^ >  
.in ■ tti§ w / ths silTOr laiir& t# solution . v
.oo«ra .^ t i 1 ft nmnll.ntBip: o f
mui •** l radr tiiM &rreeite w ln o s
0f;:tho."oosi?luctiyit7-.wlll d lf fo r  jp^stXy Xi \*  o f i t e  fa st  
:th e t; €137. ¥ is e o j l tx  c h m g p  l r  l i k e l y  ,t#  1 m  lisa!!* "• An .Ittere&so 
in... co n d u c tiv ity  -of iho  s a l t ‘osolutloti i s  so lven t ttly t~ ;o  
p o ss ib ly . ecmli- b© broo^f t  ©boat ■ by t w  f s c i o r s t v '
::; increase i n  dissociation* olnoo IbOw^tcI
?;. o -■; -  ;i:7 : • filX7t7 ld.irsiO  1$ ISOt’ f  O Splstelj ilS^OOit vOl -: v'
,saa DsyiOS CM} ;.-,; ; - ■ l: ■■:
mt% Inert $ i n  tho r~ Iliiles of tfve ioni© • •
. . ■ I
[ v;. ; , r ■ ‘ v ■ :.O v  ; - ...;■
fbe. f i r s t  .oibffccso fa c to r s  rcry orerct©  elnee XI i s  1*:~ovo £* t 
tbo  In terestion  botvoen i t e  s i lv e r  ion  ord pyrlXtes X.; very ; 
•strong, it Is possible tbitot - energy of so lv a tio n  Is ••• 
miffItlent to dissociation of tte associated jr.olocnl©#.
J to th e r  * - o&g*., ih© solvated  or t  Ion i i  fo ile d  I t  I s  lo s s  l ik e ly  
to...Mftoolftt*.w itk: or o Ion to  t& i •* r Ion *» pair oti 'ii&eo^nt
o f .,its.:glister siso#v: ; However Ib is  tb© also  of
the t e i  wotill fe*;:expe©t* 6 to  r e s u l t  in  a m otility#
With i !3 Ct ol t t ot l vi i f ‘ yv v
■ I^xrdia cussing chargee in ionic mMXiiioa i n  oVnr. 
eyatrss .it hea"boon suggest04 % **t the salting «•* n^fc *t is
of inpofia&co and ' p r ^ X b l j  this offaat nry piay.e part here* . , 
1% rnightvwtXi bo that whan pyridine is rdJal to  ici alcoholic —
solution#;: the ..alcohol-/..of tsolvation  :of ..tha ■/■cation' i s  rsplen oi
by tpyriilns m olecules, the anion balng urtfffectc? because o f  
tLa n6i f f 0rentir~iIng51 electron  dcm&ting prepariiao ar tea  
pyridine# &;,r fh tr .r c m lt l*» 1 oolvslsd  cation r.^y ilwr $
greater m obility  *hnn;ith$ elconol solvated o^Mon he: 1 o f  
i t s  possib le smaller., a lso , ■.■.■or^cacusscof:.tb s'.sc ltin g  ^-,out e f fe c t  
previously discussed* ovb eem ee the hydrogen to* Ire h e l iu m  ?..? ;: 
■pyridine- of oolrsticnvand eleohol molecules i s  l m $  than that 
between alcohol o f so lvation  m l the - alcohol ro le  r i le s  im 'th#
fhe value o f A& does not a lte r  to  any groat easionfc/?e
whilst the pyridino concentration is- lacrosscd trm  2*5 to 50 
mol*:,# and i t  is'-reasonable to  suppose- that .the m obility o f the 
ions' la  not changing# fh ls  constant m obility  o f tM  Ions over 
th is  range o f pyridine cwi^ itratlon s a lso  sliows i t s e l f  in  that 
the ro la tivo  f lu id ity  and -rela tive  conductivity curves are ■■ 
p a ra lle l over tM i region {see p # 1 ^  5* *10 ever in  the .
p j v M l m  -  rich solution  ^ the two <mrvea diverge# the relative
conductiv ity  of the s i lv e r  n i t r a te  so lu tio n  continuing to  
increase; w h ils t the r e la t iv e  f lu id i ty  remains nearly  constant* 
Reference.: to  the  ^T0  ^ curve {see p* |^4- • ) a lso  shows th a t the 
conduc tiv ity  i s  increasing# ' The reason fo r  th i s  behaviour Is  
not,,;clear but i t  i s  possib le  th a t  th e  ch a rac te r of the  so lvent 
m ixture vis the cause of the  dev ia tions shown* Bunstan, Thole 
and Hunt i D 1 5 }  from th e i r  s tu d ies  on the  physical p ro p e rtie s  
of such solvent m ixtures suggest th a t  pyrid ine i s  asso c ia ted , 
and i f  alcohol be added then ■dissociation of the pyrid ine 
aggregates occurs*. Thus i t  may be th a t  com petition between 
the HQ_~ ion and pyrid ine molecules fo r  the alcohol moleculesa , . . .
Is  occurring  over the range 50 ■«► 100 mol* %  pyrid ine and th a t  the 
so lv a tio n  of the  anion by alcohol molecules decreases as a 
r e s u l t ,  lead ing  to  increased  m ob ility  o f  the ion*
Y V -
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i From the rssu itu  disonseed la  ilia pre-gedlng/ pngs® 
i t  l a ■'obvious tnat .aajop-effastii am  ecus©! by ©‘v l l  additions |
o f  the second solvent* I t  i ta :r * i  nt ©re t3 -’3 that pos Ib ly ' • 
s o »  shsprptlon e f fe c t  wet tb t ecus* o f the acddre charges j|
observed 'but experiments carried' out with 11 m uncoil {see p* 1ST J 
did not s ? ©port ■ th is  theory*; : the - *ta Is  * n e m m  ted m l j
■ ■ ■ i ti
using, two set#  o f electrodes o f vary d ifferen t emeu* m i  i f  ;| 
wo consider m  m  ** ^  *1# the pyridine -  w&ier T/jian  ^ the e e l !  |
was. filled  with * 0*00051 ntp o^-ia soMiltm of silver nitrate 
end to th is  were added smell quantities. of another C  ^ l
aqueous solution of silver nitrate eontalulng a little'pyridine# 
the values o f the . 1 relent conductivity ©f the 
solution #s esleul&ied from * e reel t*^ rs of the two. electrode 1| 
set.# did not d iffer significantly*
From the gpenhd &li;wti i t  wm# possib le to  obtain sb •.
Indication o f  strong ion ** solvent in teraction  (urn the
■ . ■ ■ ’ ' '■ ! uridine **■ water system) tat ir: othor rases the interpretation' !
o f  re su lts  was not easy# ...It was therefore o ^ iieX  to  carry
> • a
out dilution- Bisi In osino ©f the solvents* and the §yste» chosen j 
for such experiments v*o the weter * dioxin system* dilution ; 
rone In pur© acetone were mlm carried oat* ;
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I * - ^ \ J  '*y 5^5 J Bff f T*f?t ** ’ ^ f? $ fn*ii:».t<?s «|- f
la  th is  .sootIon a i l ’1*'** n itreto  d ilu tion  i \ i a  to  we.f#r 
f?ni b inary  n lz iu re s  of dio.tr... * r i  water* sre  d sc rib e d *  
f ,f!io r e s u l ts  obtained f o r  rc*39?a - ^ l i t io n s  are  o: o a 
. to  ;.te te to r fo ra  on p* Hx , nr.d g rap h ica lly  on pto*. . I<n~?
c f  A ^ , n  135*3? w$a obtained h r  a .tv*r.r:>totton r * t 1 o 
^ - f t . . . .  p lot t o ..the moot .d llute so lu tion s, tming itm  method of 
leant squares# . ..............
, . .  _  , ' v t o  s iB e # ,i ta  Onsmfw.equation fo r  aeiaecms so lu tio n s
• of ..un i-univalen t e lootysly tca  . t o  vt t o r  i s ,  .
,  x l.- .,  / 4 0 rw, ( o o i t q A 0 i  U '  | a) / I
uoltag it l i# .v a lu e s : o f  .,the,ftsnds»r|toX  p h fs ie a l oonatento r t w 
cocxcadol by £ir*£0 . (H I)..end. th e va lu e o f  i  * ' 3 O ,i sv«* a ot r to  € oil s  t  unt 
o f  w;a t.# r  found, by «ysictn ( **}, b b c o y c ti 
can ba found# S u b a i l tu t in £  th e  v a lu e  © f;. A 0 » 133*37#
i,b.» &0*1
189
' On both  ■ graphs'" the ‘ th eo rs tiea l^ C asag sr slope I s  shoum
and I t  can be seen t* i t  tl ore la  good agreement'between the 
experiment a l  and-theoretical slope -la the'lower-concentration  
range* the deviation being such as to  Indicate score than 100$ ;’ 
dissociation* Also shown on p i<V7 ", are the resn lts  o f  
Shedlovs&y" fS3f 'which &re:is l lg h t ly  hlg* s r  than those obtained 
In t h i s , worh* The figures o f Karc7 o ( r s )  \ ’ * eh; he' claims agree' 
c lo s e ly w ith -’those ’o f 'Shedlovs&y' are^not shown*
■ The experimental" resu lts  were treated 'by the extra* " 
pointIon to  method o f Shedlovalcy { ni)  which Is described in
Appendix 2* , The’restilts  obtained: are-s^cttj .on p J f  j -* and Its
a l l  "eases" the'degr©e':iof''diS80eiail6n'vl3  vo?*y close to  tmity* and 
It i s  obvious that a' p lo t 'o f  (x )a g a in s t* c A ^ -t^ -S (k )
jjsee p# J94 w lll'  lcrd to  a lin e  almost p a r a lle l'to 'th e  
V;cl: • axia which would imply an"’'extremely large  value 
for .th e  d issoc ia tion  constant sines the slops of the lin e  Is  
given by ' y ^ A ^  *’" ■ For comparison purposes'th e ' rounded values " 
of 'Shedlovs'ry wore treated':by his' own extrapolation method and 
the rosu its shown "on p#’" * iAopc i t  c*n ho seen that up "
to ' (strictly'the'U pper■concentration''lim it at which the-
equation Is ®pi l l e a b le ) , ' t>o s i lv e r  n itra te  Is' con n leie ly  dls* '
socialed* '" ~ " ’ '■ " ’ .............
v' ' " The extrapolation mthod of'Fuosa and'Kraus |KS)f
l i t
d escrlhod In Appendix X* vma elsa ■used and once again complete 
discoolftlon Is indicated* A ten typical msmXta am m
'0 *  *  ■
' ' ■' .   ^ FiiisXl^  tliii astpapoXaiion- laoitoc! .sn^ pstael by Esflis
{:8f}t md described in Appendix 3, \ms asc4# trd rpfa\ ex pi: to 
dissociation i s  indicated*; ,  , , .
In all cases tM mean activity’ coefficient'of tM icmo
f ■ ’ .' -.v •' t Vy' "j : ; '"'I " v ■•.. :. y ' *'■? ,'y "''"b V; ; ..: • ';”' ’ ..' ; :' V ■ '■ •: ■’• ••■■•■•. }-
f+ wan calculated using tto Mby© ** liny el e. isi im. In its 
aimpla fom {19} which for aqueous. scdnti,/ 3 of wi Mmlvalctrt
I  ■ -■ ;■■■'•■: 'V  ■ ''' ' ' . ‘ ■ 7 '-. •; .>*» i  ■ -  . .. ',-■ T_.: y i - - . \  . /  O r  .v: "■ - .- ■(. -i' - 'X .
•electrolytes at 2BrC he^mmn 
%  f  * -  -O ^o^ \ J~T ' "  '2 
where X is 11.0 ionic strength of the iiolrilxu
fins it ooooers that the valw" c£v(dU4e cjnatai by 
Eobinson are! Bavlee (SXO) Ms no significchcc c:.^ tM con­
cent ration rango otuJiea in IMi **or>* It ’v.st M rosemhtred 
that nobins on cnJ £*7 Acs e volt* sled IT Zrj tM  se lec tio n  o f tM  
conductivity curve of certain  chlorides n*;> f otrsnaim ehXoridd* 
to roorosori the MVnriour of n liTnotMtlcoi *- ssplotely die- 
■aociated electrolyte# frd ccrteiipiivj the dnvinlixx of potassium 
er<3 s i lv e r  n itra te s  few . th is  select, ox curw>*- t f  oilier  
cxporimentnl curves were t 1 ^  sa standard ilits it is poaslbl® 
thrt K v/xild have boon. Its® exist art over the eoncortreiiofs. 
range * In tmy c^epfor silver nit rat# the vtlma was taken
frrr* **© re su lts  obtained at ©oneeuiratAon# o f  v*-bl“ t ru3
0*C€? * ; P  , 1 yr K.b: byCvyy: :■ Ibb:. ■:■ - b, •: ;b ■ b i v;
. - ■  b ' .  - ,  ■. "  From a  s u r r e y  of the data available* i t  d o c s  a p p e a r  
that s ilv e r ;B itr s te  aB i-p otessira 'ttitm te:d o  shbw anomslema 
behaviour as far- as tm iso o r t mrabara art,.. eo&eerced ' [ate. ■ 
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.tliat the produoi A 0>? a#$i»S0§i steadily  as the -of
diox&n incrssssa*
i t  i s  r sr ^ r c  s is n lf ic  * t  tiyui ia  tha e&s@ o f siXirei* 
slir&ia in pyridiiaa* ■ shsra tfca t l l v t r  lor s tr  **niy
w ith  tVj aoivast, y>.ut;ess etsd I m i i  (V I) /iom4 sm %! TOlaa 
of i*3 a, . C~ ■' H! jfM f!C^ plot -«* IMglit# ClSJf}
Jones (E22) rnd t h is  th e s is . p*a# ^ i i  ^hovti on p*£^k #
end i t  tan ta  *r n thr t ih s  points era co-lim n r*
T!ls in this s^stonths deviations fror, 11# Onse^ or ■
cqrrtion can 13 r#;:rnrtol;r s&r&airod on i!x# -v -»*>;¥ isJ5, Of tffj ,'/# *3* ‘iTOly
o l o c t r s s i s l i o  I j  a r r e s t  l l s o o y  o f  f a r n s i l e r *  F u f t h a r
it  appears from tha nfarrum ■*&* Valais for solutions cert mining-
mono than 7/ i io m n  that tha gsticn  in solvuiod by ih@
olooirot^coretirg t iw .n  ^olocrlos* tl 0 %f J 4 t dec^ sin
with increasing dielectric eonatinit*..
rJi * . V*.
■ QDsUjttinoMon o f tlio Hjeswaa M  4 i« t 'v e 3 l*c*
©r Hltipatci in  M o x a n  * *  w A x i m * ® #
* ;r.va .
,fU
■ M  m m U - •' » io j  atb) lO f 1»
73 r >
\~ i <%* . 0*
'■‘iSCfJ ■" 15 1,73 s  iq " \ ,0.*&1 X*X,3
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§*60§ '5*13 x 10*7 \ e* 4 is 4* 0
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?
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C&n/Sn&tIvlt y of -Illvo.'* n ttr^ 4, 3 In Pttc*tor^
Z "
H ifcjf •mvz nl%v&%&. %xt\mm urn l:y
;M§ii ciudiea eccpatess i n t  gen era lly - eorXXlctIng
kctXIs h$v® fees. chi birred# . - ■ •. :
; Xn \*m» tc M z z z y n z lz l  {71 ) studied V 5 u
toh& viorr of tiX trer n i t r a ta -  in  g»c3iori3 end c s t id iv o i  th a t  f to ,
' .©$11 m u .mtgligiKty srimll*'- oliovon
latc^vJcme© isad EouiXItir (f^J datmslr.od ifca conductivity r~d 
iipsr.orort trjrsbtr^ o f  siltfar rj t m i ,  sortin g  i t i«/
roilisr eoreefvfcr&ted solutions, tait no estimate of tie  ©Qultole t^ 
conductivity nt Inflmitt dilution, A c, f was trio* l l^esy--*
nosMsstueni&y ®r.a 1-cC %W%) t h e  cyoien tX
10°C end chtclncd results tb*t wort 8&dl«r to ihooa obtained
l>y Jpsts and rouilXer floe*- $lt*)« fr  effort wns inado
evrlusio A 0 ord nuibofu irrro tu:;‘l Irt wlvtXr vv y ifn
resulta \ v ^ obtained * . for* c e ^ p lt , ibeXr* u^c of * sldon1 a rxtXn 
gsvo m v&las of. ®17g w tlch wm tSgfr, i«2iilst,tfc&
method of ft# Vvn* Ino^esprsfcl. (£&§# Mt#S:gsro X5X# f h s -  
■es&hocT in m itc x  tbo w$&m fcoic* , in  ©quocria #oim^
tlo a  1sy.l*3, end EooMottwerolqr *&sd XfoO; thovin'hi i t  :, -:.;X
mpplie^bXs* - tfsX?sg': t tm -rmnd'jti v n lm "■ o f  ^ A 0 ■"** ISO/- 1rs1X11.es of 
t* 3 c lr ss lca l dissociation const m l for o ilrer  r. it  re to in £> catena 
v w 3 0nXo'^Xetod# ;'iiti!it tfto Ostwld Dltetioe la / ,  nsd ih .0 •'
©mpirie&X expressions of vonH Itott m& Buclolotil# .flii l e t t e r  '
gave th e  most ccnole^t value o f *k% larhleh to s  erwaximntely
"'s - **i ■ '1*0 sc 10 » riftoo-i years Inter Ftlilep* Crlangl, and Ifollimg
<n> mads a comprehensive study of tbs contactivity of sllvor j
nitrate in b vnri® % y:® f organic solvents, including acetone s t
S5 0* Their exTjerJ'ttentcl worh covered @ r id e r  mnpn of con-
costr*&tions than acy previous v/orb, including dilulo ^ elutions, |
but th e ir  conductivity vs&uea wore very m e t  higher %hm m y  j
reported previously# fhay concluded V  * i A-0 # ZV?P tu t  i t #  way
i n  which the re su lts  ftre presented Is  very confusing, the
method of extrapolating to A, sysswhat ouspedU Fors recently*
IliiQlics end Hartley {75} mods © very full sirniy of the behaviour j
of e le c tr o ly te s  in  pure organic solvents* rr»d in mixtures eon- jj
la ir in g  a m a ll  percentage of water* For s i Ivor n itr s t#  th e ir ' :J
re su lts  were very mein lcwor than those of Itfiler* Cirlcngl end ;i
Foiling Cloe# clt#) and eloaor to those of earlier workers#
It is m  interesting fact that* with the exemption of pi trie -
Held, l l i h l ^  t* lo zym B t® *  end s ilv e r  n itra te  in only* .1
values of A , for. six  .the s a lts  atnJX&l are euoted in the tab le s  1
published# Xtarsver values fo r the d issociation  ce re ie r ls  o f J
tho throe electrolytes mentioned above ero given (G*C//I ~ r j
*C?’0«.)# which mosna tl:nt A *  values/wer* computed* Tx ■*■*$ I
■■•■• b .;■ - - I . , - /  .,'.  ^ ■;..■■/, '...' " '' ' \ *  ' ' ... / V ‘
values m m  obtained by #. A- f l  plot,. but i n  the  css# of s i lv e r  :j
n itra to  SB extrapolation of rurhos «rd Fart leys figu res  
{see Table LK and puM*? } w il l  obviously load to  a low tmlua o f  
A 0 A sonewhet jn*sling feature is  that the tlestro lftag  ' 
tacod fo r  IPo ecotono Investigations at Ion si* vara t?c:Mi th e  same 
as used 07 Gt# Von* b  ascsynskl {lot** clt#  5 tho
ostirM os fo r  A c for potiiaaium io lio a  (Ida -  X?c) end ooclltri 
thiocyunntci ( 200} ms a a by the la t te r  author wore c lose  to  the
oxporlrontQl re su lts  o f Hughes ard Hartley (122 and 202 
jroa-oetlvaly)* no reference ia  IM i wsa sade and no attempt- « s  
made to  com pare'.theresult# obtained-for s l iv e r  n it  rat 0*
i;:.-o ■ to  1200 the- s i lv e r  'n itrate ~ t-coicnc system was re~ 
Investigated by Dippy* to n k irj ard Pepo {1*0} rrJ  they obtained 
oxpcito^Btol'figu res C dcb wars in  egrvo/.erfc with of
Hughes end Hartley (loo# cit*J# U jtorcr no eitemps s i  r*f i  
to  evaluate A 0 ej*j£ fo r  O liver;.nitrate tor acetone* .
It;-ttorMforo -.appeared:, that. It vTil$ t i  * ’ f i t ^  to to  
InvestIgote the sysfceu one a ctgsin in l l tf \t  of unirpn thaory# 
experimentally captain d i f f ic u l t ie s  wore encountered# I t  was 
found that i f  tha c o l l  containing the solution  wca ®lto7 3cl to  
alcnd overnight* a brown p recip ita te *;as deposited* ' However 
two acparrto s i lv e r  nitres to so lu tions wore allowed to  stand In 
tho:'theraostat ,0Vor ft period."; whleh. was mch'ton-exoese o f  any 
ran:.(5 :,hou.ra}f ';ond. no p recip ita te  wms .observed...'end n eith er did
i l m: condm tlvily o f  t t e  .• solutions ©hang©* 0 :in  order to ..obtain .. 
consistent results tfm-mmtma  had to. 1# wrjr pure*. whilst the 
iaoat ■ stringent pro c © r a t i to  reaueo IM \
- p o ssib ility  "of bcmtsmlnatioti frost the aimasphsro* The expcri*
mental '"y»@sult.s -are ■■&hsm :M  TbM&IXX, .p* 14k #.v - TJieaa results , 
Wpo'tr^stoa'by:'tho ©xti^poiatioi3t,jaot2i0ds'of B&vlsa (F7) and 
• ShedXovsky ■ (¥B) - to  • obtsiu.' values ; o f ; A * # ; The lim itin g  l^wa‘ f
' wwe/tfaed '''In tho -formss* m-m im A-m AAhrt^-.-■■•■■
. . ’ b a  <1*009 A„ ♦ 3 ^ 0 5 ) v : "
. SBd ' ■
.whoW’: th&':7<JluQ3 of tbs diel.a«t le  eonstsmb..mud v iscosity . 'o f , 
esst-ono'wsrna ^teksirto >o*hA r t A - ;:.0.- "AO ?. ,,- ;.
’/ '  .^ V ’ B * 1 W  [pal a of Akerlof <F0)] .
1? « 0*00317 [international Critical Tables* 102o]
*%tp®pal&ii®n t ads gnm non^linoar curves above a eon- 
■Central Ion' o f ■ ■.©■■** 3 *0-. x : icf*^ ,:- and the loafer /resne©nir&iion range 
values' which w r a  lin o sr  wore um d  to-..evaluate A 0. Tbs , 
Aaliim  obtained. ware s-  A ■.-,. " :
■ lev ie s  method A c « 153*7 1C «-7#0i x ItF ®*':•.•
wV-dl.ovsky method A 0 » 154*§ ' . K a 6*75Ai ID ^
Tim■ vmlmo •. o f. the - d Is r oe int i  c n c onst out w& 3 eel zzl at ei by t akirg ■ 
a laotB of 7„lower cor* centra Son \*?lr s In the IXr/iaj method* 
w h ilst fo r  .the-.Medic'ssky method ‘i t  calculated from the 
slo^a of th® li**n r section  o f the curve* In both eases the  
value:; o f ; ^o:. n.fcsd. to  be dstsnalned ’fpom a vary m o ll  Intercept 
and the agreement Is  satisfactory* * ' " l ;r
- Tho i  jo extrapolation p lo ts  era shown on p? j XSVb t
t a t  the rojson fo r  wvafcuror I s  the higher cottoMstroiion ivngo 
appertmt* Various methods ‘fo r  obtaining a lin ea r  p lot . 
were t r itd # ;.ls0 lu ilrii the.' ttss - of :#xtsridl#i" eondueiiv ily  tr*3 
a c t iv ity  ern#tios# .| t o t  with' l i t t M  success* I t  Is  o f In terest 
to  rote that-.tbs ■yaluahc '^'-'A0/:-'■■■»'1S4 Is clos©-:'to ili&t ostissatodl 
by £t«-V©n# LEsseEyrshl (Fl) find roshdeatwerasky' and l!oC'; Lewis:
(rc) C A* * iso )*  A- ” ' :-..... . . ^
;;. - I t ' Is  ■ at ■ m m  apparent -from1 the v s iu c  of tho' i i s -
r  ■ ■ m& f ... =..'......... , , -  ..,
ew clttloa, constant (7  x.-10 ■■) that s i lv e r  n itra te  i s  a very m tk  
•e le ftro iy i#  la  acetone* *■This mis2 reported ec v lio r  by i ""’"
I omS- mo (n o )  who found that 's l iv e r  n itra te  was only about"
1C dissociated at ~Lmm $ but apparently he did "not calculatei£b ’V ' d K ^ - r-s .
the dissociation constant * It m sih e  remembered' of course 
tAt the value of T Is based itpui in 0IXv4a
solutions vfcoro tha CwW V i**5 p ole t lor* plots aro linear, but even
£ 4 3
i \:n  o «* it  ^ v**i2i r ' lp  r is~ “i in  IX :; 1CT'\
? : : 'v : : ': ' If :tlis-w tl’aa oJf-K » k icT'^be sixlct i t  tried in 
the BJernan enaction (Pit)# t n  *n* value or only X'iCS/b'tim’ 
Totlo ^nv) I s  oM tinoJ. This i s  an impossibly «* XX: value by 
coiapcpilots 'with the l \ o  o f the ion ic r a d ii aa determined by 
ion ic  n o b il i t ie s  in  ap.oou3 solution  (2*C8Jl) or by the sum o f  
ISjs crysif^o^ raphic m i l l  " # ' few the ^ ja rr®  t r ^ tn s n t  
m z *•*% V  *t lon~ns$oei&tton i s  <3 tun ia \ j  s o le ly  by electro** 
fet&tlfe fend i t s  ins^acp®^ in  t b i t  e a it  would tttts to
indieato  that -farees o tte r  than c w im b le  foree* srs involved
in tldi ptrliemltr otst,
flia vala* of the product ■ A0?7 ■ in ilii
instance i s  <M$0* th in  appear:* to  to  some *' 11 sm aller item  
tb t tralae tismXXy obtained for4 s a l t i  in  acetone# for  in st im m  
m ste" * iodide 0*$73#- r,rJ lc  "Ida 0f333#
l ta t  ^ n s e i  end o»*cn CfX2} $ aXlteaish in  the la t t e r  case & 
X & v & z  sp to r lca l 1 m  i t  concerned rod such ions nemiiy appr««* 
Istatfe to  the id ea l 00*/J it  ion o f  rptenss t w ir g  through temo**- 
genooa madia# fefe required by $W  1 X&v* 1 a value 0*40 most 
dcu^ly ' approaches V  I  which i s  sbenn by s i lv e r  n itra te  in  
ethanol [  at© Bevies (F13)"] . and i t  wouli appear that lb# 
e f fe c t iv e  ionic, e ls e  in  aevieno.and ethanol are o f  the earn
ordti** It tmM boon som  in  m ti im m  of th is  fhosi%
thr.t zo lvctlm  of i?;o 5t  4 la HZailj in 'jot'i t!w* coV/^ nta# ' 
ana c o n tin e n tly  .it  nri^t l>* oor^Xiidici ihnt ^ h m  thft icm~p&is* 
bct^oan ttio s i i t e r  ion and nitr&to ion in  f*o»@d* t*  ^ acetous 
of. so lvation  ia  not retained* !
Table IX "
Conductivity of Silver* K itrate in Acetone at 25°C. 
Figures of IIugb.es and Hartley (F5),
e x  10  ^ fc.x-lO*'
0.8216 a  .9064 37.85
1.7781 1.3334 2 7.65
3.1893 a 1.7859 22.03
4.6267L, 2.14-50 19.28
6.2325 \X 2.4065 17.48
8.6547 a  2,9420 15.78
C o n d u c t i v i t y  o f  s i l v e r  t i t r a t e . i B  t i  2 S 1
O' arlO"
'0*2it8O 
0*45704 
0*6070$ 
1*40044 
fc.57217 
2*03321 
■3*47561 
5*53708 
7*03705 
10*73203 
15.04$77"
\ | e  x  I©  
0,4993 
/;; 0,8834/ 
,i 0*8987 
1,1872 
1*6033 
J- 1,6543 
/; 1.0343 
3*3037 
d 2.9334 
3.2330 
3,9003
,2
0 .
A
65.42 
49,61 
33*18
31.43 
24,31 
23,84 
21.39 
18*03 
15,63 
14,74 
14.09
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Application- o f  t-li#. Bjoppam- o f . lon^Paii* .
Asaoelaiicm to  BjHrer H ir s t s  i»  Acotone at S5°
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C ^rsrnl CsmolnsS 0*53.
'out to  Invest the fcshcviu- ■* of'saue - both im
pum ["orggnle solTOnti-'ftrKjr in' rlxci golvdnts*' : Several' Interest» 
ing fitoi% S; * of■ thorn as yet nn^ xnlaincOp hr-vo- bean■ 'discovered#
■■'^■L’'--: "■■ ■ ito whleb aro V'Scribed in
:$®eiim: III* Stofi 1# ' I t  rppe&pa possible to  detect «f1 ngos- in  
-ib# salT tiiofi o f  lens “in  mixed so lven ts by oorr-nnisori o f th©":"'-' 
Wifttiw'-'e'oKtactiTity'icid re la t iv e  f lu id ity  carves* In" t  noons 
ethanol#* diox&s arsdf ©eciotio tha  t?m cxpves m rh  :■(] Mti&*'"":! 
i lm $  wiim th e  conesnir&tien 'o f'tK , crgtriie solvent exoeads 
©pppox&aateiy' MS nsl* ♦ •'' ' I f  wbtt strong into ~„tlon baivm^n
ion ©ceurs# s*g# fo: '^'I loir of /
th© e f fe c t ' is  ir cola te ly  apparent#
- — —- -- ■  ftx©-A \  solvent coraosltion curres for the s«!«cms 
golnticms of ethanol* seetone ?.ck3 dioxen all j&om&’W' initial 
increase followed by a gradual dscr©oso« The fo r th is
is ro t im edictsly e^ftront, Ixil it is suggested t1 i r wO£«XtXs 
'out e f fe c t11.#' bo th© c'-tiss 'of • theso ferrcl^o*
the re su lts  o f the '©xrorinvnt* deserlb.vjr : 
mhoire - t r s  no t r e a l ly  f s tn t l i s i i im  end consequently  a t te s t Io n  wag 
turned to dilution nmM in r eicuxi s&utlons* " tTheae art
/dosoRHhsd in" Soot Ion: III# ■ Fart: II' wher® It ean ho seen ifist Is •
solu tions. courtsinlng .mopi t* 77 1# f& ii? ion**;-, i..;
m m m X ^tSpn .occurs#:;: ? Application.-of,lit® -Bjefutim:. tkaery:.ef &7.
lom^palr-- formation*gives.: -ptr.*aI dlsin^oe gp?etly *t ci etas ofv.-v:
the Mia. o f ; th e ;ien le  .rad11; which suggests th ci ti\:  r^X?,£nl^s;©f
so lvation>art i I^nn-d in.- tbs ;ion«*pa±r# ‘ Inyorder. tfc ti- th t *a*
d l a t s n e r  c  u l d - . h e  ■ ■ n s & m l a i ® d ? i i  w o e  n 3 c e o a a p y ;  t ©•:. e b l a l n : : . w a l t x ® a
o f. .A*: /.and .the\t hemodynamic i l s s ^ d i i i t e i  constant K* fbasa
w a r # . evaluated using 3 extrapolation methods, psmaXj, those of
P&vles*. f^osa and Krmm$ and. .Shedlevsky* She re su lts  obtained
from the 5 methods vans in .gwlto gosi .agreement#
. ■ As part o f,th e  work in  Section .III , ?ari XI d ilu tion
runs on-slXiror n itra te  e^uaous saint ion wsp$ made# imd the
re su lts  in d icate that to  n eoncontrstir* o f t  * 0*01 s i lv e r
n itra te  c&n ho considered completely d issociated# . ;.
F in a lly  the behaviour o f  siIver n itra te  in  acetone ..
was studied# This system had beau Investigated m  .many . .
occasions# but e ith er  the value of A* was not determined# or
IM method of ©Maiming i t  was suspect#. . Application of the
extrapolation to  A * methods o f  Pavia a. and Shedlovsky resulted
In lin e a r  p lots only up to  concentrations o f  e « 3 1 10 ":$ hut
11st of the curve over Its lin e a r  portion gave. A 0 « i s i  .snd 
■-fK » 7 1. 10 * ■ i t  i s  m m #  the ref ora# th at. In. seat one s i lv e r  
n itra te  i s  mn extrem ely. weak' e lec tro ly te*  further* sppller'
of BJoprmm lat to lis- only !♦&& ?«hleh i# ¥#i*y
m e t *  m a i l e r  t f m n  t l i i  a n a  o f  I M  f o n l e  r m M U  T h i s '  T a i n t  o f  
*a* la  l?as'#i mpoB # iM ory vhlefi ttsvi^'S that tb.0 foreta  tatm on  
Hit im a  la IM era purely- ■alaeisro&t&tle#' tni the fsei
that tgt i§ poltilroly .small is tpt-Toa to i&fitala that somo 
rnmmtm of ■; emralenty exiafca in.tha raioaistci part of -silver - 
n it  ra ta  I n  m e lm m *  .
Cl) ■ 1 tM  .trims
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! Appendix 1 »:
T b O o f  A c find E by th e E xtrapolation  
Kothod.of Ixiosa and l£r&ut f m ) #- s>^Xlfi®d by :
J?UOSa, f ££};.■: • v- :;
; . For a eornlsio ly  di&eoeleted;4&e*trolytef the ■con­
ductiv ity  at * M*J* djJU.tior la  gliren by
If-’the,..degree o f  dissociation of..im electrolyte is <* '■■'■then 
the; moan, im lu  ©one^ r trail on. is ( a n d the■ equivalent- eon-..-- 
ductarcs 1®' given by
x  i  A  = ^ (  A  c, ~  L i * < 0  - -  - - - -  - 2-
thus < : c. 'i;;
V :  M f - W " " ' - 3
In ■ th e :..lim it.;.equatiett (3)-redueee to  ■ npm which the
Ostwald d ilu tion  2m  is  based# ; By. the. of successive
su b siitu tio n  o f. equation (3) bseli: Into i t s  own co rrec tio n ' to m
.••• -i-
j.
where b ** the Gnsagcr slops*
the Is ,tie r  ttiay be replaced by the continued
fraction
* i  -  z [ i  -  % [ i  -  s  (rt.)"" ]■“}-• <:)
wfroro l-,ii$ d cr in o j b yte  ‘ A  A1.,'A A A
z >
. ; , ;■ I\x033 t;
pte&IJs-o tha t A  >aw'iNi efCetdetacI lay
S  ^ z ) ' :V W
teo^n# •■ f!i# owliasiis^ of A^ronlres srteersisiYa
inorlvo.# '*^li
approximation which b ~ > with a v<ht® -.o£ A*  ^ 4 raei
oatpap olotlon  of tho A ~ /c plot»-: f ills  enables r?pr or te s ts  
■faltios of F{2) and to  b# obtsteed* ■ Thes® v^l^na of .’,-■ 
ar-#; thon u s c i  t o  c s lte r *  * • 5-f/, tesos t t e  ro^yo -  n *cvc3: l im it in g  
Xaw* ___
^  = -  A J rXc  ( l )
II m  ■ P .
U"'  i l i i b l  m
\--
whera X * Mia thsprodymvrla cl!jsosli?-tl^  ^
oornbimtioB of o<j\v*iio« fB} with e^w&ftcm {©) glys#
f U )  ^  _ J   , C -A ^ f  / p ( z p  1
A “ ,-A.
Esaa a p la t o f Py2-) i u Inst tA ^ + y F (_ 2.J should 1*5 llne^
■rv
o
I n t e r p o l a t io n  T a h l b  f o r  F (« )
< 0.000 0 001 0.002 0 003 0 004 0 OOA 0 006 0.007 0 008 0.000 Did.
0.000 l.OOOOo 0.99900 0.99800 0.9970Q 0.99599 0.99499 0 9939s 0 99297 0 99197 0.99090 100
oio' .98995 .98894 .98793 .98691 .9859o .98189 .98387 .98285 .98184 .98082 102
.020 .97980 .97877 •97775 .97072 .97570 .97468 .97365 97263 .97160 .97050 10;;
.030 .96953 .96850 .96747 .96644 .9654o .96437 .96333 .90229 .96125 .9002] IO4
.040 .95910 .95812 .95708 .95603 .95498 .95394 .95289 .95184 .9.5078 .94973 10.5
.050 .94867 .94762 .94650 .94550 .94444 .94338 .94232 .94126 .94019 .93912 100
.060 .93805 .93698 .93591 .93483 .93370 .93268 .93161 .93053 .92940 .92838 10?
.070 .92731 .92623 .92514 .92400 .92297 .92188 .92079 .9197(1 .9186] .91752 109
.080 .91643 .91534 .91424 .91314 .91204 .91094 .90984 .90873 .90763 .90653 n o
.090 .90542 .90431 .90319 ,9020g .90090 .89985 .89873 .89761 .89649 .89537 112
.100 .89425 .89312 .89199 .89080 .88973 .88860 .88747 .88634 .88521 .88408 113
.110 .88294 .88180 .88O65 .8795o .87835 .87720 .87605 .87490 .8/375 .87260 115
.120 .87145 .87029 .86913 .86797 .86681 • .86565 .86448 .86331 .86214 .86097 117
.130 .85980 .85862 .85744 .85620 .85508 .85390 .85272 .85154 .80O35 .84910 118
.140 .84797 .84677 .84557 .84437 .84317 .84197 .84077 .83957 .83830 .83715 120
.150 .83594 .83472 .83350 .83228 .83100 .82984 .82862 .82740 .82617 .82494 122
.160 .82371 .82247 .82123 .81999 .81875 .81751 .81620 * .81501 .81376 .81251 125
.170 .81120 .81000 .80874 .80748 .80621 .80494 .80367 .8024o .8OII3 .79985 127
.180 .79857 .79728 .79599 .7947o .79341 .79212 .79083 .78954 .78824 .78694 129
.190 .78564 .78433 .78302 .78171 .78039 .77907 .77775 .77643 .77510 .77377 132
.200 .77244 •77110 .76970 .76841 .76700 .76571 .76436 .76301 .76160 .76031 135
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w ltb m& ale?# . . XXios*
tJMifs# 11  ^ ^ .p lo t ** oiM/fes-0bts|tiai for coicj^ip&iian&'laaa
A," * * A 7 3t h a n  3  a  1 0  I)
Tmm m&k as Immi m  iha f lm i
®pr)Vo%lvMe T&JVLS& of W(Z) an$ " S± § fields & nm v&lua of
A 0 fro t v  leh ncsa oseurst# wlmes of F(£ 5' and 5+ wor@
fotmd* Thla waa repeated until A.0 firnlly  boeotna aoimtmt#.
w -  --'t x ,
• T2o Covi&iatlvSty o f  S ilv a n  H i r s t s  la  7 0 / Xleonxt -  s o /
s ta r  Hxturo*
Faint i*  ' f .............■ ........■..............
z ..ia  tfs f lo sa  by ;'; r
Z -  U / a T ( A 0) ' 3A
w!mm  fc«- t 1 so r ^ tie s il slope* wfeldli i s  g it* n
t> * C-G.C3 * .S#l3 i ':A 0
A j w l i  in&ry-vsi®s' a t  / \ 0 ::w&« i t t e n  i s  fes iV«25 ( t - t  cxntepXo*
Appendix 5  p * n 4 )  when th e vcltts ,®f b As 1 5 9 ,5 6 .'  
ffmst** f ! ? V A     ..-0-
- . z  ■ ISO*53 x  (4 7 .8 6 r ° ^ 2 ;■*/ a 7
» 0 ,4211 j A c
Sew-; A ^ s -4 2 ,71 ,. ' JcT*  0 ,01305, -e «  g«S$S x  lo"4 -
i- 1 ■■■»■ 0 *4 0 1 1 / 4 2 *71 X"2.2C'i x IsT’4 ■ ’ : ' '■ ”
- .:'■.■■■ ■ a :0.04S30’- :. ■ : ■
Eefercne® to. tbs table m  p* # &tlm$ fi t .)  to  bo obtalr&d*
It was fotisi to te 0*fC)17* •
S09 A  i 1
' p(_z.) <*?.■<; a *  *0.i,X
v A A :  -, aA *  0.#©5O8S. ; a A
i t  ~ -  S s'i {c. sfic
f  *516 I 0*C3 iCC * f*26$ X 10
0#«jf 2*1557 x 10
aft »* *"K # «* '>£0* ufeW'JMs’ *
» 1.63055
57 » 0.72305
Xi is  tiA f possihlo 'to cnleul&io both c A S A /  f ( z-)
F G O /^
F(?0/A
* 7.CC0 x
** 2.225 x 10
. #. plot, 
M S  W  X Iwar w;
C *>* *insi eoti.stMe-
i .an;:, intsroapi to a * 47*22
Uatn^  th is  fs la a  of A,* a no* voluo of *t>* was ohtstXn^ a rnd ih# 
wholo piw^ss replied **Mn imothw v*lao oJM, wss obtained* 
In this eass tliia Tallin f l  found to ho 47,22 and this was'
MQOpt*
Tvo
;
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,2§. ^  ^
K-3 I'^t 'j.-’ir  f.tlon  o f  A e be# r  "by fha E xtrapolation  
rcjiiwci of ,2iono?cz?
Vedior sky (IS) iwStd irn r ww-n I© lit# Orusossr
O fpstloa  which wsa v a lid  f o r  i t l  © lo e ir o ly io o  t o  a eonGontrasti©!* 
of. $ » Q.*0jU- ' f l t i s  ec f^ tlo n  may Isa w r itten  : '
Ac= A c ~ 2h ( aA. + s) / T  
- A . - A - k O . (s.)
A• -»o
ii1 7^3 b  *■ ilit.v-Orjo#gor slop** A c  ** obasrvsd co~fucvr»nc-3
low is- tho-e& s* # f  # w#@lc ©X©otr«&yt©f this- o teow od  ooisteataueo  
I s  tcpml to-th* do $*33 o f  dioooolfttlm t X r z s  ilia  eorOustonc© 
glirtii by equation© fX) m i  (2)* I f  A  i s  t h t  .obaos^od ©on-' 
'tea ,wcr:t cloctralyto tnft tho denrso o f i i t ~
obol& tlou thoB ' th #  aqi: fcion which w i l l  hold btcvnoo a «nndratio  
equfttlon of tho forest-: ■
ot* A  + t A ) A ^ c U)
S o lu tio n  of {3) tv*-* A  in  l # m i  o f  tho imrinhl® 3 # d t f lr e J  r s  
for tli# Xno^ a end Krexto' «xtrey olr» t inn mothod £*©*
2 i -  t  j x i { A „ y ^  a )
oS. A
A : J '
i®3?0 i t ) ” * .1 1 + (’ } 
(S)
fS-»4
{£)
■<«)'
EfpmtiSiS: ($)  m y  ^  crfoncA i t o  {pfero
£ b
♦ # * f * * # *R
uni dr$inff,r l l y  i t  i* only r^r to  nao Ifea f te s t  3 %®m&
in  tfes exprn&lcm*
 ^  ^r 1 c*  i t
i -  4
(?0
esd esabiEBtieo of c la stic  & (C1 end (S) g l f t s i -
_L_ - J _  , [ c A f / . S ( 2 ) 1 ,
A.s(z) ~ A* w*.» . 1<D
t tm s  b p lo t  o f  o A f ± A S ( z )  jsiiotili gjtvo
lim  of ulo $ x m& intercept *
m
flia  ev a lu a tio n  o f  b o t l i . A 0 end K poeisiKbi * o o r l is  
o f ' t lcn s*  v/feich Tx? i^n wStfe. s  vnlno o f  /X  a fe ta ir s l
fey oxtrtpointioss of the  A - J~e #srir#<* fM a Eppiwlisats traCto
of A c loads to  approximate veluae of S fl) ssd.*^ #. snd the
w i n #  o f  u  ■ i n  m m i  t ©  £± fmm  i h o
H a s t i n g  t o *  f f e a  i m X i i i ? a  o f  8 f 2 ) t  A 0  s n i  £ ±  
' m ? o  %tmn 2 to  *  . c t  f & i  p l o t ' « i f c » i # . w l i X c i i  t l t i B  g i v o #
a  t o t i e s *  v a i t i ®  o f  A c  *  f l i i n  t i a w  v s l t t o  i n  m i M  t o  » *  
o & l o t i X & i e  S { S ) f  © t i i  l e a d i n g  t o  f ^ i  f  v 4 1 ~ c p  i r i L i i ®  o f  A 0  *  
thm i s  f o p o & i e #  i m t i l  $ o 3 J ^ o © n s i & $ ^ i  t 4 n @ 3  o f  A
ip s 0Ma!ia#i#
of Clir ^  t £*»»»-* » ^  7 ** ** ^  SCtf
A preltairery ¥&lt*e ef A 0 was ial-cm to t\*> 4?*f0
f §©a: cxsrnl<##:"*  ^ a-x  S#’ p* X I4 J wh^ n, tho Onssgop1 «&0p® 
glTOft %!*• -■-.- ■ --■
‘V'\ ■' i."/'
" ;: ' b « 5S.05 *• 2,131 A , *  1S9.SS
/■ f. “H ■-'• ' ' '
' • ■ ' • ' ■  ■ : :' - . ■
2 Is defined byi-
■ v 2 « - t i J v  K , . y
=. 150,53 x {47.23 * : f \ ,
/ • : : : ‘ X; ; ■>■ a G.-iOll /Ac.
j! f:
•A. .» 4,3*71 3:-,:Vi « 0,01505 2,505 X lo“4
oot7 m 0,493.1 / 48,71'X ■',Cf , 2 10 *  0,4011 x  10 J' ,733» lo“a (  
» 0,01330
., -.-A'
.(2) » 1 + Z + Z“ « 1.04330 ♦ C,002~3
2*  ; ■' . r • : . r '. O«**
- V ,  w 1,04947
o( «* 3{z)xl
A**
« 1,04547 x " ‘.T l
Aff «,1S -Is 10&iZt
It is  teow pos.ilble t o  o a l e t i l e t a  c A  £t .SC2 -) e » 3  
A.'Sfz.) s  40,71 x 1.01047 '
• S' (2.) ®
cA $> \ S(z.) a 7,:r'7 :: 1 o’
All the  expestoeutaX. TOlmas ohtetaed wore I r t s i t i  i s  
th la  rsrms*. .:fn d ,^^ (z ): plotter] c A SA . A ■, when. &>u
:line- ws.3 o^tai»#cl willi ia t t ro ip i  equivalent..to - 
AoV #* 47,00, : ;:;;i;,
. . IToitn* IM i.filw e  -of,. A-o" ia. firsci § new value of" b* and 
thus values or &t £(£), A  #■ ©ie** a new p lo t of
- cc^ir^ l > ! ^ s ( a ) g w  a value of A 0 « 47#6g»
Kapotttioa of the 'whole .gomes*' gsve the  a tm  value
© frA ^r ;npi-oonnacpitatl^..47*02 wsn '.accepted. ea the correct
W  j'.i "a.,,- -  r  V
t v;:s.59teK!i.n«1ilein of • .Ao . smf K fey t to  <‘ Isa ■
%y.j icau-.,; Tk&&. u tlliti:is -bmod, vz?on %h& .th&% i m $ |
naifos #%lsta to tjoda no*v»oo\wmtitig. ie s^p tln i m $ \
■ ■■■■ !j
fz?  - ih s lirrdtin^ Zvsbyo -  Crjr^r* o^u^tlon# •
■ f i r n  f o r  * >  *  a l a c t r o l y t a  .
? dim  ;of ■• iis i ie ^ ia tlo i a sd :0 t t o .c ? J !
B a M a s  i t e a ; J a f i t a t a  ®T' f U n e t i 0 a - :K A k - ' . \ : ' s a o l i  ^  . , v ;
ih&ntte) e&a M /w ritten
Further fr<n t*e egostl<ma
A*
CD
v'ioi'0  b la tha onjss£sr aloys I t  fbXlfe-j i* ■*
A  I, c ,/x
I f  t  3 ciseipolpt® 14 not too \*cCz tb,«n it. is  
psntisaXIjlt to  |n t  t  ho to t s i  conoonipoi ion aa com ! to  ttyj ionic 
concentration*. . . fo r  vznlz olooirolytoe lido
approxiTctiioa is  not jw otlfiaM o and to  cbtnSn mol8# aeour&l® 
f i l  w4 of A* |  ifc* to t  s i  concentration raost tu  roplcccd by 
t hm i ^ i c  concentration whi!S.W >h
A , -  A  + —
> ' A  C '  b(*C ^
A I;tso\?le2^3 o f  A* sllc»3 o< to  to  enlculstcd find in turn £±
®mm M tldoincJ by t*33 cf th3 rthyo ■«* ITiieboX equation.*
- ~ f\ , u Z
■ T ' j  values o f  jAoi i't' ctn be obtained m&. oserdrctlon 
of cepisttlon .{2} atera tlmt i f  tfcosa two quantities b® plotted* 
cae rg^lmi t* 3 ctlo**# & straight lira  tfnmiM r m 11* vlth m
intercept o f J ^ D * a r T-vsvos*,;ih& grs-pli earncl be ttsed^t# estlnmt© 
!t# olnco i t s  slope t r i l l  not bo th s i S q u ired  by t^o 1’ o ooatlesl 
equ&iloa*
la proetice i t  la ncceaasry* ©so® again#. to m i %b® . 
method o f .M’ccoosiiro appros'irmtiono* te  ^p^ro^Iimto Taluo of
A 6 ft. obtain©# I57 eair&poltiioa. of .the A-/A plot# ia maoi to 
calcu late  b tad: thus A.* and °<- % f* la  fipproacltzato < 1$ then 
used to  obitin- value§ o f £± w'rdtih s i lo  j ih# plot of
r \  % a "v "'•■■•against i+Aoi.e ; be nr do# end A© ioiopsitmj frosa i to  
lntercopt# Thus i t  Is  possible iei obtain n 1 tier* value of b 
end ultimately of A,k<> ♦.
a  n
ffXSmp 13 m - ■■ > ' ,
Conductivity of Silver* l i t r a t e  In 70$ M o x m 50$
a , ^Water Mixtures* ' c;>i ■ ./.■■-■ -.■'W>WW>ft^r .t^iM^iriiiWiii<M|fiti^ iriiwiwrt»ni«!ff.uimiilHWKiMWiiwKW- •.
'• -1:. ‘
An approximate value o£ A  Q - of 47*33 was obtained by 
a ir^a-hand extrapolation -of'the A-JZ plot*
■- 3 v: fhe ■theoretleaX Onsager- slop# h is  given bys«*
4,4*' <•": -b:» 53.85 + {2 * 131 x 47*33) ** 159*71
Bow
0 « 2.265 x 10 1 ■ Jc m 1*503 x 10~* A ,  42*71
1st .Approximation*
le t  ^  . m A .  . » 42*71 ■*'■ 0*90239' /*T » 0*94994
. 47.33' W;:aW.. 3 XaOv ^ '^ M a
llcrar a \ ( \ */jlA (4q)
' t  '  ^  + A ,~
»*, -. A i  * 4 2 ,71 + 42,71 x 159.71 x -0*94094- x  0.01505
47.33 -  159,71 x 0.94894 x .Qiaos'
43,71 * . 07.530 « 42,71 + 2.17 » 44,83
: . 47,33,.- ,S.S3
ot = - " w 44.es A, 0.94324 AS •/<* .» 0,97377 ’
/ i „  47.33
gmd Approx ln?at ion» - :
<* « 0,54824 ' JvT •  0,97377
■ ■ - 1 ' ;
A * *  42.71 + 42.71 x 159,71 x 0,97377 x 0.01505
: ■■■' ' '■ ' 47.33 -  159,71 x 0,97377 /x '0 .01503-
42*71 \r ■ - VO .SC ;i ■ m . i 42*71 ■ 2 ,22 — o 44.7G
. 4 7 .3 3 -2 ,3 4
, ' V  r .  "  A  ■■■•. A  " ' - A  " '  : "  ,  ,■■•• i ' v .  f ' \  A
. oi « 44,83 « 0.©4(S2' M '  « 0.97433
> . A
■ v - ••• , \  -v \  . i ; ■ V /; ,■ . a •• • - ■ A .-.a A -
* -V- ••• ■. ■: ■ ... • ■' t -..<7 ... :v -J.. ;
ZTd tvpxmlrretlo^m
7 • , ITA-A V,,.U7 ;,f ■ A, . A -:v~;
' Art « -:42,71 ♦ ■ 100.03 a 42,71 # 2,22 ■: * ■ 44,83 ' ‘4 - ~
*/.3*3 -  2.34 ■ _ ..
■)■■■■■ ..........-  ^ / .. ' ■ \ f ' ■ ’ ‘'V ■ ' ’• ■ ■!• {'■ ■& •<■• 'F ■ . V . v-. :4
O 4 I.C3 -*»■■ e'0,94S2Sv--^ , ■■4.. " - -;V,:::e j
4fc / * O wi
i ft#. ^ is usachaagecS vfrom':tha/valma 'oMalBQd."in'
SppPOXiSStiOBt X.:----; die; A , IA
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IJCnf '
^  s — q. ; i;;: V; * .
v. vV: »"« 9,53.3 ] 0*giS2!f gXa.ESS' •
-w:::: v; ;. -,^ ^  S,G13 % ^ ^1406  ■'■■" - -  - -v ’ B
a  » 0,13030 :  ^ - ^  1 :;'5
::m i.c co c j ‘ i- '
.Xt i s  .ncv* pomihlB  to  JvA* c- ■,- .rad /A* ...
rj^ £ A  » :<>;*&52a -  ' AU « 4U23 ^  ^  3 . ^  * XO*4
^  - 7*33* 1J* * ,  .**
Vali&a fos* • $sad • !,:]A^w#rs aM^inocI feitoXX noirtzf end
e p l t o  of'': thas^ vtiltM  w tor ^a wMto £nv$ on In t & .rAv>
Vslent to  - A c 47*20# ililgr' valuef-©*? -A* * ct rovr
v ^ lc o  O f *b* t / f  3 t o L J f l OX n d  t h l , ;  t Z-to I t t o ]  tC  S
t»ow too i ; ;0 f^  f^A^e 'r 'BBd V  A p lot of i!i@ss talmas,
to  ioiorcCBt OqsiwXtol: to  ":; A b : “ .Atf l m# p ^1^3
r a c h r a c x d *  V i : r ! " : - r ' *  ; ' ■' ■"• • ' "•■u  ' ■ ■ ■ • ■ ■ ' - *  " ■ ' ■  ; v -  ■
A:-u J ih iB  fifcr^o h m  'bom  raotoad vrXiua o f  i M  4J&~
&o$ifctictt e&n l t e  lo  cf-leuXsiad tu ing  th« form lst
1<- A c  .9,- ; V ,
. , i - *
% y^ .''< ■:. „*' A-V." $. •-' * «-; <■ ■••■'"■•■ -  ■ ' ■ ® •■' ■' “
7tJTTf, n ^ i f f )
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{M ) Wooleoek and lu rm i^ H u il#  ■' t o i l # '  Mag#;1908* 5 /-  1150* 
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({.17) Bati©xig!if ■: B t ^ n - sad .■ J*C*S*-If0.?r:2 1 S S ;;: 'to; *
ti&S} %.mm..m& '.Vin^ s** X* #nDr# :Chaa* Boo# 10S4, SS#. Llv* ;
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’ (All) Sehl*be» I*y rad Fischar, t Bar* X9t4f 57? 1530* '
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